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Sir  : Herewith  I submit  Part  II  of  the  report  upon  the 
Fayette  and  Westmoreland  District,  embracing  the  results 
of  the  work  during  1877,  together  Avith  the  economic 
geology  of  the  whole  district.  Accompanying  it  are  the 
completed  maps  of  Fayette  and  Westmoreland  counties. 

I have  again  to  make  grateful  acknowledgment  of  my 
obligations  to  the  people  of  the  district,  for  I found  every- 
where a ready  disposition  to  render  all  needed  assistance, 
but  I must  make  especial  acknowledgment  to  Messrs.  A. 
D.  Ewing,  Daniel  Kaine,  and  F.  H.  Oliphant,  of  Union- 
town  ; Dr.  McGrowan  and  Col.  McFarland,  of  Ligonier,  and 
Mr.  D.  S.  Stewart,  of  Ohiopyle  Falls.  Mr.  E.  K.  Hynd- 
man,  Supt.  Pittsburgh  division  of  the  B.  and  0.  R.  R., 
kindly  granted  free  transportation  over  his  road  and  its 
branches  during  1876  and  1877.  I am  under  very  material 
obligations  to  Prof.  James  Hall,  Prof.  W.  B.  Rogers,  and 
Prof.  Robert  Frazer,  jr.,  for  assistance  during  the  prepara- 
tion of  this  report. 

On  the  maps  the  areas  colored  to  represent  the  Pocono 
are  not  exact.  The  outcrops  of  that  rock  are  for  the  most 
part  only  bluffs  in  deep  ravines,  and  cannot  be  given  accu- 
rately. Some  of  the  areas  thus  colored  are  too  large,  while 
others  doubtless  are  too  small.  The  intention  is  merely  to 
show  that  in  those  localities  the  Pocono  sandstone  is 
reached.  A similar  statement  should  be  made  respecting 
the  greater  number  of  the  little  areas  colored  as  Devonian. 
The  Devonian  areas  have  been  colored  as  Catskill,  as  you 
directed. 

I may  not  close  this  letter  without  expressing  my  high 
appreciation  of  the  courtesy  and  consideration  marking 
your  intercourse  with  me  during  the  three  years  of  my 
connection  with  the  survey. 

Very  truly  yours, 

J.  J.  STEVENSON. 
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INTRODUCTION. 


Chapter  I. 

Gen-eeal  Desceiptio^t  of  the  Ligoniee  Valley. 

The  Ligonier  Valley,  the  second  great  basin  west  from  the 
Allegheny  Monntains,  is  a synclinal  trough  bounded  by 
Chestnut  and  Lanrel  ridges,  and  extends  from  a little  way 
beyond  the  West  Virginia  line  nortliAvard  through  Fayette 
and  Westmoreland  into  Indiana  county.  Within  the  Fay- 
ette and  Westmoreland  district  its  width  from  crest  to  crest 
of  the  ridges  is  barely  fifteen  miles. 

The  featnres  of  the  great  anticlinal  axes  bounding  the 
trough  will  be  described  in  another  portion  of  this  volume. 

As  in  other  troughs,  the  dip  Avithin  the  Ligonier  Valley 
is  far  from  regular  and  the  minor  folds  are  so  numerous, 
that  at  times  the  structure  is  someA\diat  obscure.  The  main 
synclinal  axis  crosses  the  Conemaugh  below  Noav  Florence, 
the  Loyalhanna  at  Ligonier  and  the  West  iSTewton  pike 
about  midAvay  between  Donegal  and  Jones’  Mills;  entering 
Fayette  county,  it  is  throAAUi  off  toAAmrd  the  east  so  as  to 
cross  Indian  creek  near  the  mouth  of  Laurel  run  in  Spring- 
field  toAvnship,  the  Youghiogheny  midAvay  betAveen  the 
mouths  of  Jonathan’s  and  Bear  runs,  and  the  National 
road  at  the  toll-house,  nearly  two  miles  west  from  the  village 
of  Farmington.  The  subordinate  anticlinals  are  usually  in- 
significant, both  in  height  and  in  extent.  One  of  them  enters 
the  district  at  Lockport  on  the  Conemaugh  and  is  distinct 
on  the  Loyalhanna  at  three  miles  Avest  from  Ligonier  bor- 
ough. It  may  be  continuous  with  the  southern  lAortion  of 
Chestnut  ridge  but  exposures  are  so  rare  along  Fonr-mile 
run  and  in  its  vicinity,  that  the  question  of  relationship 
must  remain  for  the  present  unsettled.  Another  anticlinal 
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crosses  tlie  Conemaiigli  at  New  Florence,  but  it  is  unim- 
portant and,  away  from  tlie  river,  it  cannot  be  recognized. 
A slight  fold  crosses  Mill  creek  at  about  four  miles  from 
Ligonier  and  causes  a very  perceptible  flattening  of  the  dip. 

In  Springfield  township  of  Fayette  an  obscure  axis  crosses 
the  Yonghiogheny  river  near  Stewarton  station  ; and  in 
Stewart  townshij)  of  the  same  county,  a well  marked  anti- 
clinal crosses  the  river  just  above  Ohiopyle  Falls,  and  Bea- 
ver run  in  the  same  township  at  a little  way  l)elow  the  town- 
ship line.  This  axis  evidently  increases  southward,  so  that 
on  the  National  road  it  has  pushed  the  synclinal  nearly  two 
miles  west  from  its  place,  but  there  it  seems  to  be  over- 
ridden by  Laurel  ridge,  for  the  dip  on  the  west  slope  of  that 
axis  from  Farmington  to  within  one  mile  of  the  crest  is 
barely  one  degree,  and  the  extreme  dip  near  the  crest  is  but 
three  degrees. 

The  trough  deepens  from  the  Conemangh  to  the  Loyal- 
hanna,  but  thence  southward  it  becomes  shallow,  and  the 
rise  is  so  rapid  that,  without  doubt,  the  basin  points  out  at 
but  a short  distance  south  from  the  line  of  West  Virginia. 
This  change  is  shown  by  variations  in  the  position  of  the 
Upper  Freeport  coal  heel,  which  is  960  feet  above  tide  at 
New  Florence,  780  feet  at  Ligonier  and  1,600  feet  on  the 
Yonghiogheny,  these  points  being  on  the  line  of  the  main 
synclinal  axis.  That  the  rise  continues  southward  as  far  as 
the  National  road  is  sufficiently  clear,  the  altitude  of  the 
coal  bed  there  being  1,000  feet,  but  beyond  that  no  satisfac- 
tory data  could  be  ol)tained,  as  no  spirit-leveled  line  has 
been  run  anywhere  between  the  National  road  and  the  State 
line. 

The  section  exposed  Avithin  the  valley  extends  from  the 
Great  Limestone  of  the  Upper  Productive  Coal  Series  to  the 
Upper  Maucli  Chunk  shales  of  the  Umbral,  Avhile  the  deep 
gorges  along  the  mountains  are  often  deep  enough  to  ex- 
pose not  only  the  Pocono  sandstone,  but  in  some  instances 
also  the  shales  and  sandstones  of  the  upper  Devonian. 
Within  Westmoreland  county,  the  Upper  Freeport  coalhed 
is  deeply  buried  near  the  center  of  the  basin,  but  in  Fayette 
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it  is  readied  near  tlie  central  line  along  all  the  streams,  and 
along  the  Youghiogheny  it  is  far  uji  in  the  hills. 

The  Surface  Features  of  the  Valley. 

Geologically  the  Ligonier  Valley  is  a valley,  being  a syn- 
clinal trough,  but  topographically  it  can  hardly  be  consid- 
ered a valley,  as  the  surface  is  nincli  broken  and,  in  a large 
part,  its  central  line  is  marked  by  high  hills  with  abrupt 
slopes.  The  general  altitude  gradually  increases  southward, 
until,  beyond  the  National  road,  the  Laurel  ridge  is  almost 
lost;  and,  were  it  not  for  erosion  by  Big  Sandy  creek  along 
the  base  of  Chestnut  ridge,  that  mountain  too  would  be 
merged  into  the  highlands  of  the  valley. 

For  convenience  sake  the  drainage  of  the  valley  may  lie 
considered  as  belonging  to  four  systems,  the  Coneniaugh, 
the  Loyalhanna,  the  Youghiogheny  and  the  Cheat.  Of 
these  the  first  two  are  really  one,  the  Loyalhanna  being 
tributary  to  the  Conemangh,  but  for  our  purpose  here  they 
are  distinct,  as  the  streams  do  not  unite  until  they  xiass  be- 
yond Chestnut  ridge. 

The  Conemangh  area  includes  Fairfield  and  St.  Clair 
townships  of  Westmoreland  county  and  forms  the  northern 
portion  of  the  valley.  Its  one  imxiortant  stream.  Tub-mill 
creek,  rises  in  Laurel  ridge  near  the  southern  border  of 
Faulield  townshiji  and,  crossing  the  valley,  enters  the  Con- 
emangh at  the  base  of  Chestnut  ridge  near  Bolivar.  From 
each  side  it  receives  large  tributaries,  draining  the  slopes  of 
both  ridges  as  well  as  the  high  divide  at  the  south.  The 
surface  within  this  area  is  occasionally  somewhat  abruxit, 
but  nearly  all  of  it,  excexit  the  steexier  sloxies  of  the  moun- 
tains, is  adaxited  for  agricultural  x^i^^i'poses.  The  high 
divide  at  the  south,  sexiarating  this  from  the  Loyalhanna 
area,  catches  small  x^atches  of  the  Plttshurg  coal  heel  and 
the  overlying  rocks.  The  x^'ortion,  thus  favored,  is  much 
valued  for  agricultural  purxioses. 

The  Loyalhanna  area  adjoins  the  last  at  the  south  and 
includes  Ligonier,  Cook  and  x^art  of  Donegal  township,  of 
AVestmoreland  county.  The  Loyalhanna  rises  at  the  base 
of  Laurel  ridge  near  the  southeast  corner  of  Cook  township. 
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flows  nortliAvarcl  to  near  tlie  iniddle  luie  of  Ligonier,  and 
tlience  westward  to  Cliestnnt  ridge,  tlirongh  wliicli  it  flows 
in  an  impressive  gap.  In  the  former  part  of  its  course  it 
receives  a nnml^er  of  small  streams  from  Lanrel  ridge,  which 
at  certain  seasons  carry  a large  quantity  of  water,  though 
during  the  summer  they  become  insignificant.  In  the  sec- 
ond portion  of  its  course,  it  receives  Mill  creek  near  Ligonier, 
an  important  stream  draining  a large  part  of  Ligonier  town- 
ship, and  near  the  base  of  Chestnut  ridge  it  is  still  further 
increased  l)y  Four-mile  run,  which  rises  near  the  southern 
line  of  the  county  and  flows  nortliAvard  through  Donegal, 
Cook  and  Ligonier  townships,  draining  the  eastern  face  of 
Chestnut  ridge. 

This  area  is  perhaps  the  most  picturesque  within  the  dis- 
tiict  and  its  l3eauty  has  given  celebrity  to  the  Ligonier 
Valley.  The  valley  of  the  Loyalhanna  is  broad,  the  high 
ridges  forming  divides  l)etween  the  tributary  streams  are 
flat-topped  and,  though  in  some  instances  rising  to  600  feet 
above  the  creek,  they  seldom  show  sides  too  abrni^t  to  admit 
of  cultivation.  The  Lower  Productive  Coal  Series  reaches 
to  the  top  of  Chestnut  ridge  and  far  up  the  western  slope 
of  Laurel  ridge,  so  that  good  farming  land  may  be  found 
at  almost  all  localities  within  this  area. 

Tiie  Yonghiogheny  area  is  separated  from  the  last  by  a 
high  irregular  divide  and  includes  part  of  Donegal  town- 
ship of  Westmoreland,  Salt  Lick,  Springfield  and  Stewart 
tOAvnships  of  Fayette,  with  parts  of  Dunbar,  Wharton  and 
Henry  Clay  townshixas  of  the  latter  county.  It  thus  em- 
braces the  greater  portion  of  Ligonier  Valley. 

I'lie  chief  stream  entering  from  the  north  is  Indian  creek, 
which  rises  in  Laurel  ridge  near  the  northern  boundary  of 
Donegal  township  and  flows  soutliAvard  through  Donegal, 
Salt  Lick,  and  Springfield  to  the  Yonghiogheny,  which  it 
reaches  at  the  laase  of  Chestnut  ridge.  On  its  Avay,  it  re- 
ceives some  large  tributaries  from  laoth  sides,  which  carry 
much  Avater,  as  they  drain  all  the  mountain  slopes  between 
tlie  Yonghiogheny  and  the  county  line. 

The  only  large  stream  entering  the  river  from  the  south 


DESCEIPTIOIf  OF  LIGONIEIl  VALLEY. 


KKK.  5 


is  Meadow  run,  wliicli  drains  a great  part  of  Stewart  and 
Wharton  townships. 

The  Yonghiogheny  river  flows  irregularly  across  the  val- 
ley in  a deep  gorge,  whose  sides  rise  from  400  to  800  feet 
above  the  stream  and  are  so  abrupt,  that  roads  with  even 
ordinary  grade  cannot  be  made  from  the  river  to  the  sur- 
rounding country  except  at  great  expense.  The  gaps 
through  the  mountains  are  enclosed  in  bold  walls,  which 
rise  from  800  to  1,300  feet  above  the  river  and  in  many  jjlaces 
are  so  steep,  that  they  can  be  climbed  only  with  great  diffi- 
culty. Within  these  gaps,  no  large  tributaries  reach  the 
river.  Midway  in  the  valley  the  highest  rocks  caught  l)y 
the  hills  belong  to  the  Lower  Barren  Series,  while  in  the 
heart  of  the  gaps  the  Upper  Devonian  is  exposed. 

Within  this  area  the  surface,  away  from  the  larger 
streams,  attains  great  altitude  and  shows  few  characteristics 
of  a valley.  Where  the  National  road  crosses  Meadow  run 
the  altitude  is  nearly  1,900  feet,  and  high  flat-topped  hills 
in  the  vicinity  rise  to  2,200  feet  above  tide.  For  the  most 
part  the  streams  flow  in  narrow  gorge-like  valleys  with  but 
narrow  “bottoms.”  Much  of  the  surface  is  still  covered 
by  the  original  forest  and  a very  large  part  remains  to  be 
cleared. 

Of  the  Cheat  river  area,  but  a small  fragment  falls  within 
the  Ligonier  Valley,  and  this  embraces  portions  of  Wharton 
and  Henry  Clay  townshixis  of  Fayette.  The  principal 
stream  is  the  Big  Sandy,  which  heads  near  the  National 
road,  about  a mile  and  a half  east  from  the  summit  of 
Chestnut  ridge,  and  flows  southwardly  into  West  Virginia, 
receiving  on  the  way  Cheney’s  and  Grosses  runs  from  the 
west,  with  some  insignificant  tributaries  from  the  east.  At 
a little  south  from  the  State  line,  it  is  increased  by  the  ad- 
dition of  Little  Sandy,  which  rises  in  Henry  Clay  township 
and  flows  south  and  west.  This  latter  stream  is  sometimes 
known  as  Glade  run  and  its  chief  tributary  is  Gibbon’s 
Glade  run. 

Within  Stewart  to wn  ship,  the  surface,  for  the  greater  part, 
is  quite  rugged  and  most  of  it  is  still  uncleared  ; but  in  Henry 
Clay  township  toward  Laurel  ridge,  the  character  wholly 
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changes.  Instead  of  rugged,  broken  country,  one  finds 
there  an  elevated  plain,  rising  somewhat  more  than  2,200 
feet  above  tide  and  diversified  only  by  shallow  valleys,  so 
as  to  be  slightly  rolling.  This  region  is  knoAvn  as  the 
“Glades”  and  is  x)art  of  an  extensive  area  reaching  south- 
ward into  AVest  A^irginia  and  Maryland,  but  breaking  down 
nortliAvard  before  reaching  the  ISlational  road.  By  far  the 
greater  portion  of  the  glade  country  is  under  cultivation 
and  it  is  well  adapted  to  grazing. 

Outlets  to  Marlcet. 

AVith  these  the  Ligonier  Valley  is  fairly  well  supjalied, 
having  the  Pennsylvania  Bailroad  along  the  Conemaugh, 
the  LatrolAe  and  Ligonier  Railroad  along  the  Loyalhanna 
and  the  Pittsburg  division  of  the  Baltimore  and  Ohio  Rail- 
road along  the  Youghiogheny.  Owing  to  the  extremely 
rugged  surface  in  the  southern  portion  of  the  valley  the 
country  roads,  aside  from  those  following  the  larger  streams, 
are  Amry  bad  in  respect  of  both  grade  and  l)ed.  The  old 
Bedford  pike,  crossing  Ligonier  toAvnship  of  AVestmoreland, 
has  good  grades  and,  having  been  made  Avell  many  years  ago, 
is  still  a fair  road  at  all  seasons  of  the  year.  The  old  pike 
leading  from  AAYst  NeAvton  to  Stoystown  crosses  the  valley 
in  Donegal  toAvnship  of  AVestmoreland,  but  is  thought  to 
1)6  a good  road  only  in  Avinter  Avhen  all  the  other  roads  are 
impassable.  The  ational  road  crosses  AVharton  and  Henry 
Clay  toAvnships  and  is  still  an  excellent  road,  though  in  re- 
spect of  grade  it  is  inferior  to  the  Bedford  pike.  Aside 
from  these  three  roads,  the  means  of  communication  Avith 
the  region  east  and  Avest  from  the  valley  are  very  poor,  and 
the  so-called  roads,  leading  across  the  mountains,  are  for 
the  most  part  simiDly  marvels  of  badness.  The  north  and 
south  roads  foUoAving  the  larger  streams  have  good  grades. 
If  one  be  not  in  haste,  they  can  be  used  AAdtli  little  discom- 
fort in  summer,  Avhen  they  are  dry,  and  they  are  quite  good 
during  such  portions  of  the  Avinter  as  find  them  covered 
AAutli  snow. 

Leoels. — To  assist  the  reader  in  comprehending  the  sur- 
face of  the  country  to  be  described  in  this  rex)ort,  the  fol- 
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lowing  tables  of  heights  above  mean  ocean  tide  level  are 
appended ; 


Along  the  Toughiogheny  Biver.  {See  Allen's  Railroad 
Levels.  Report  of  Progress  Af.  Table  1,  page  5. ) 

Feet. 

Johnstown,  in  Cambria  county, (276*)  . . . 1184 

Sang  Hollow  Station, (279.6)  . . . 1143 

Conemaugli  Furnace,  where  the  Coneinaugh  river  loaves  tlie 
gorge  through  Laurel  Hill  Ridge,  and  enters  the  Ligonier 

Valley,  

Nineveh  Station, 

New  Florence  Station, 

Houston’s  Station, (291) 

Lockport  Station,  ...  

Bolivar  Station,  where  the  Pennsylvania  R.  R.  begins  an  as- 
cending gradient,  on  the  south  slope  of  the  gorge  of 
Conemaugh  river,  through  Chestnut  Ridge,  . (29.3) 

Blairsville  Junction,  overlooking  the  river  at  its  issue  from 

the  west  end  of  the  gorge, 

Hillside  Station, 


( ) ■ • 

. 1135 

(285)  . . 

. 1121 

(289)  . . 

. 1076 

(291)  . . 

. 1056 

(294)  . . 

. 1054 

Lindorff’s  Summit, 


the 


1033 


(300)  . . 

. 1113 

(304)  . . 

. 1129 

(300)  . . 

. 1155 

. 1172 

( ) ■ • 

. 1185 

(310)  . . 

. 1092 

Latrobe  Station,  where  the  railroad  crosses  the  Loyalhanna 

river,  on  its  way  west  to  Greeusburg, (313)  . . . 1006 


Along  the  Loyalhanna  River.  {See  Allen's  Levels,  page 
N.  37,  table  32.  Ligonier  Valley  R.  R.) 


Mitchell’s  Run,  near  Latrobe, 1043 

Derry  Road  crossing, 1034 

Johnson’s  Forge,  in  the  gap  of  Cliestnut  Ridge, 1040 

Iron  ore  outcrop,  7 miles  from  Ligonier,  and  3 miles  from 

Latrobe, 1044 

Kellog’s  Hollow, • 1072 

Big  Rock  Hollow, 1084 

Little  Rock  Hollow, 1100 

Baker’s  Saw  Mills, 1121 

Buttermilk  Falls  of  the  Loyalhanna, 1127 

Greensburg  and  Stoystown  turnpike, 1127 

Schriner's  Run, 1131 

Coal  Pit  Run, 1136 

Mill  Creek,  (surface  of  water,) 1135 

Li  gonier,  teiTninus 1148 


* kliles,  by  Pennsylvania  RR.  from  Philadelphia. 
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Along  the  YougMogheny  River.  {See  Allen’s  Levels,  goage 
N.  170.  Table  150.  Baltimore  and  P ittsburgh  R.  R) 

Confluence,  at  the  junction  of  tlie  Yougliiogheny  and  Castle- 
man’s  rivers,  at  the  east  end  of  the  gorge,  through  Laurel 
Hill  Ridge,  and  on  the  east  line  of  Fayette  county,  (G(5 


miles  from  Cumberland,) 1346 

Draketown  run,  in  the  gorge, ( ) . . . 1319 

Egypt  station, • (71)  . . . 1302 

Ohiopile  Falls  Station,  in  the  center  of  the  Ligonier  Val- 
ley,   (76)  . . . 1237 

Indian  Creek  Station,  at  the  entrance  to  the  gorge  through 

Chestnut  Ridge, (81)  . . . 990 

Sand  Works  Station,  in  the  gorge, 921 

White  Rock  Station,  at  the  west  end  of  the  gorge,  and  junc- 
tion with  Fayette  and  Uniontown  R.  R.,  . . . (90)  . . . 907 
Connellsvillo  Station, (93)  . . . 894 


Along  the  Cumberland  Turnpilie.  {See  Allen' s Levels, page 

N.  168,  table  RO.) 

Smjdlifield,  on  the  Youghiogheny  river,  at  the  east  line  of 

Fayette  county,  (level  of  bridge  ?) 1465 

Barren  Hill  Summit,  (of  Laurel  Hill  Ridge,) 2450 

Woodcock  Hill,  or  Briary  Mountain,  (Laurel  Hill  Ridge,)  . 2500 
Laurel  Hill,  or  Most  Western  Mountain.  (This  is  a misno- 
mer for  Chestnut  Ridge,) 2412 

Munroe,  at  the  western  base  of  Chestnut  Ridge, 1065 

Uniontown, 952 

Along  the  Baltimore  and  Ohio  R.  R.,  still  further  South, 
in  West  Virginia,  given  here  to  shoio  the  gradual 
elevation  of  the  whole  country  going  South. 

{See  Allen' s Levels,  page  N.) 


Oakland,  (54  miles  from  Cumberland,) 2371 

Hutton’s  Station,  (60  ) . . . 2474 

Cranberry  Summit, (64  ) . . ■ 2551 

Rodermer’s  Tunnel, (68|)  . . .2083 

Rowlesbnrg, (75  ) . . . 1392 

Cheat  River, 1397 

Cassady  Summit, 1856 

Kingwood  Tunnel, 1118 

Tunnelton, (82)  . . . 1820 

Kewberry, (89)  . . . 1215 

Independence, (90)  . . . 1156 

Raccoon  Run, 1221 

Thornton, (i’9)  . . . 1038 

Grafton  .Tunction, (102)  . . . 985 

Benton’s  Feny, (H9)  ■ • • 883 

Barnesville,  (lowest  i^oint,) (125)  . . . 811 
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Chapter  II. 

Nomenclature  of  the  Groups. 

In  my  report  for  1875,  I used  the  nomenclature  proposed 
by  Prof.  H.  D.  Rogers  in  the  annual  reports  of  the  first 
survey.  In  the  report  for  1876  the  same  system  Avas  re- 
tained in  part,  but  while  the  sheets  were  passing  through 
the  printer's  hands,  I changed  the  text  in  some  places  to 
agree  with  the  nomenclature  then  newly  proi^osed  by  Prof. 
Lesley.  As  there  aa’us  no  opportunity  to  make  the  neces- 
sary explanations  of  the  terms  there  used,  and  as  some  of 
those  into  whose  hands  the  former  reports  liaA’e  come  seem 
hardly  to  comprehend  the  relations  of  the  groups,  it  may 
be  well  here  to  give  in  general  terms  the  succession  of  the 
several  series  exposed  AAdthiu  the  counties  covered  by  these 
rejAorts. 

In  the  fiA^e  counties,  Greene,  "Washington,  Allegheny, 
Westmoreland  and  Fayette,  lying  Avest  from  Laurel  Ridge 
and  south  from  the  Ohio  and  the  Conemangh,  the  folloAA'ing 
series  are  exx^osed : 

XIII.  The  coal  measures. 

1.  UiAiAer  barren  series. 

2.  Upper  xmoductive  coal  series. 

3.  LoAA'er  barren  series. 

4.  Lower  x)rodnctive  coal  series. 

XII.  PottSAdlle  conglomerate  {Serai). 

XI.  Manch  Chunk  Red  Shale  ( JJmbral). 

X.  Pocono  sandstone  ( Vespertine'). 

IX.  Catskill  group  {Poiient)  with  Chemung  fossils. 

Detailed  descrixAtions  of  these  gronx^s  are  giAmn  in  special 
chax^ters  of  the  several  reports. 
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The  groiips  included  in  this  list  are  seen  in  snccession  as 
one,  starting  from  the  sonthwest  corner  of  the  State,  rides 
eastwardly  or  rather  in  a north  of  east  direction  to  the  gaps 
made  by  the  Yonghiogheny  and  Conemangh  throngh  Chest- 
nut and  Laurel  ridges.  The  Roman  numerals  prefixed  to 
the  names  of  the  groui^s  are  those  given  by  Professors  W. 
B.  and  H.  D.  Rogers  in  the  early  reports  upon  the  Geology 
of  Virginia  and  Pennsylvania. 

TIls  Uiyper  Barren  Series  covers  by  far  the  greater  part 
of  Greene  and  Washington  counties,  reaches  into  southern 
Allegheny  and  is  represented  by  small  outlying  patches  in 
Westmoreland  and  Fayette  vrest  from  Chestnut  ridge.  No 
fragment  of  it  has  been  recognized  at  any  locality  north 
from  the  Ohio  and  Conemangh  or  east  from  Chestnut  ridge. 
In  the  Greene  and  Washington  report  this  group  was  di- 
vided into  the  Greene  and  the  Washington  groups,  but  on 
the  map  no  attempt  has  been  made  to  distinguish  these 
groups.  The  upper  one  is  confined  to  Greene  and  southern 
Washington,  while  the  lower  one  is  that  found  at  all  other 
localities  indicated  on  the  maps. 

The  Upper  Productive  Coal  Series,  the  upper  portion 
of  which  is  exposed  by  some  of  the  deeper  hollows  under 
the  stronger  anticlinals  in  Greene  county,  is  more  or  less 
fully  exposed  along  the  Monongahela  river  from  the  State 
line  to  Pittsburg.  This  is  the  surface  group  in  a large  iDor- 
tion  of  Washington  and  southern  Allegheny,  as  well  as  in 
Fayette  and  Westmoreland.  Northward  from  the  Ohio 
and  Conemangh  only  insignificant  fragments  of  it  remain, 
wiiile  in  the  Ligonier  valley  of  Westmoreland  and  the  Sal- 
isbury basin  of  Somerset  small  areas  have  escaped  erosion 
only  to  show  how  widely  extensive  the  region  was  over 
which  this  group  at  one  time  stretched. 

The  Loioer  Barrens  underlie  the  Upper  Coals.  Except  in 
the  immediate  vicinity  of  the  Monongahela  river  these  are 
wholly  l)elow  the  surface  in  Greene  county,  and  in  by  far 
the  greater  part  of  Washington ; but  in  northwest  Wash- 
ington, in  Allegheny,  Westmoreland  and  Fayette  they  are 
well  exposed,  making  the  course  of  the  anticlinals  by  broad 
bands  of  poor  soil  which  widen  toward  the  north  until  be- 
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fore  reacliing  the  Ohio  and  Conemaugh  they  wholly  surround 
the  areas  of  the  Upper  Coals  or  break  them  up  into  isolated 
patches. 

The  Lower  Productive  Goal  Series,  underlying  the  last, 
does  not  appear  at  the  surface  in  Greene,  Washington  or 
southern  Allegheny  ; but  the  group  is  exposed  further  east 
by  the  stronger  anticlinals ; and  also  at  the  north,  in  the 
du’ection  of  the  general  rise  of  the  rocks,  on  the  Coneinangh 
River,  under  the  Wayuesbnrg  and  Saltsburg  axes.  Along 
the  slopes  of  Laurel  and  Chestnut  ridges  the  whole  series  is 
brought  to  the  surface.  Its  rocks  line  both  sides  of  the 
Ligonier  Valley  from  the  Conemaugh  to  the  State  line  ; and 
owing  to  the  southward  rise  of  the  rocks  in  that  valley,  in 
Fayette  county,  the  upper  strata  are  exposed  by  the  deep 
gorges  in  which  the  larger  streams  flow  through  the  center 
of  the  valley. 

In  the  flnal  report  on  the  First  Geological  Survey  of 
Pennsylvania  the  gron]3s  numbered  5,  6 and  7 were  called 
the  Serai  Conglomerate,  the  Umbral  rocks  and  the  Vesper- 
tine sandstone,  these  names  having  been  given  to  them  by 
Prof.  H.  D.  Rogers  according  to  a fancied  analogy  to  the 
closing  parts  of  the  day,  as  they  were  supposed  to  repre- 
sent the  transition  from  twilight  to  dark — of  the  great  pal- 
eozoic day,  several  millions  of  years  long.  The  inapj)ro- 
priateness  of  these  terms  has  long  been  acknowledged,  but 
owing  to  the  fact  that  the  coal  bearing  series  Avere  flrst  fully 
A\mrked  out  in  Pennsylvania,  Avhere  these  names  were  em- 
ployed, they  entered  so  far  into  the  accepted  nomencla- 
ture that  the  geologists  of  the  second  survey  feel  some  re- 
luctance toAvards  changing  them  for  geographical  titles  in 
accordance  with  the  rule  accepted  by  the  geological  Avorld, 
as  such  a change  involves  the  multiplication  of  synonyms, 
which  is  alAvays  to  be  avoided  if  i^ossible. 

Geographical  names  hoAvever  have  the  great  advantage 
of  localizing  the  rocks,  thereby  giving  definite  position  to 
them  and  affording  a standard  by  Avhich  to  judge  of  their 
relations,  so  that  the  old  names  if  not  AAdiolly  dropped 
should  at  least  be  made  secondary ; the  more  so,  as  from 
the  nature  of  the  case,  the  reports  of  the  Second  Survey  are 
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likely  to  supplant  those  of  the  first.  Prof.  Lesley,  there- 
fore, has  applied  to  these  rocks  the  geograi^hical  titles  used 
in  Report  KK,  which  will  be  explained  in  the  succeeding 
paragraphs. 

The  Pottsville  Conglomerate,  or  Serai  conglomerate  of 
the  final  report  of  1858,  underlies  the  Lower  Productive 
Coals  and  receives  its  name  from  the  fact  that  it  has  its 
greatest  thickness  (1000')  and  is  most  massive  in  the  vi- 
cinity of  Pottsville  in  the  anthracite  region.  It  is  exposed 
at  no  point  of  the  surface  in  southwestern  Pennsylvania 
west  from  Chestnut  ridge,  but  on  both  Chestnut  and  Laurel 
ridge  it  is  well  exposed  on  each  flank,  Avhile  in  Fayette 
county  it  shows  itself  in  the  gorge  of  the  Youghiogheny  in 
the  center  of  the  Ligonier  Valley.  Within  the  Fayette  and 
Westmoreland  district  this  mass  is  known  as  the  Conglom- 
erate, or  as  the  Millstone  Grit,  the  latter  name  having  ref- 
erence to  the  use  of  the  rock  for  millstones. 

For  the  present  it  is  best  to  retain  the  term  IJmbral  to 
designate  the  rocks  immediately  below  the  Pottsville  con- 
glomerate, as  the  series  is  large  and  no  locality  within  the 
State  of  Pennsylvania  so  fully  sIioavs  the  characteristics  as 
to  justify  the  apxdication  of  its  name  to  the  whole  group. 
To  the  various  portions  of  the  series  the  names  Upper 
Mauch  Chuuk  shales,  IMountain  limestone.  Lower  Maucli 
Chunk  shales  and  Silicious  limestone  are  applied  in  this 
re]3ort. 

If  it  be  thought  best  to  replace  Umbral  by  a geographical 
term,  the  series  might  be  called  the  Greenl)rier  series,  from 
the  Greenbrier  river  of  West  Virginia.  The  name  Mauch 
Chunk  is  objectionable,  because  at  that  locality  only  shales 
occur,  a condition  characterizing  the  series  only  in  central 
and  eastern  Pennsylvania,  while  in  all  the  rest  of  the  enor- 
mous area  in  which  this  series  is  ex]30sed  there  is  a large 
proi^ortion  of  limestone.  In  Pocohontas  county  of  West 
Virginia  along  the  Greenbrier  river,  as  shown  by  the  sec- 
tion given  in  the  Virginia  report,  the  conditions  are  a mean 
between  the  extremes  of  limestone  and  shale.  So  that 
the  locality  would  be  a fitting  one  from  which  to  name  the 
series. 
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The  Pocono  sandstone  is  the  Vespertine  of  the  old  re- 
ports and  lies  directly  under  the  Silicions  limestones  of  the 
Umbral.  It  is  exposed  in  the  deeper  hollows  of  Chestnut 
and  Laurel  ridges  and  in  part  along  their  crests. 

The  rocks  underlying  the.  Pocono  sandstone  consist  of 
shales  and  sandstones,  which  are  exposed  in  the  river-gaps 
through  Laurel  and  Chestnut  ridges  and  occasionally  in 
some  of  the  deeper  hollows  in  the  sides  of  those  mount- 
ains.* 


* By  direction  of  Professor  Lesley  I have  referred  these  rocks  to  the  Cats- 
kill  Group,  No.  IX  of  the  Pennsylvania  column.  My  own  conclusions  re- 
specting their  age  are  given  in  the  Amer.  Journal  of  Science,  for  June,  1878. 


Chapter  III. 

The  Upper  Productive  Coal  Series. 

Pocks  belonging’  to  this  series  occur  in  Fairfield  and  Ligo- 
nier  townships  of  Westmoreland  comity,  but  elseivliere  in 
the  Ligonier  Valley  they  are  wanting.  They  are  found,  as 
might  be  expected,  in  fragmentary  areas  on  the  crests  of 
high  divides,  or  capping  isolated  knobs,  which  rise  far 
above  the  surrounding  country  ; and  the  ivhole  area  of  the 
Pittsburg  coal  bed  does  not  exceed  three  thousand  acres. 
The  following  section  has  been  compiled  from  partial  sec- 
tions obtained  in  the  two  important  areas,  one  of  which 
lies  wholly  Avithin  Fairfield  township,  while  the  other  em- 
braces portions  of  both  Ligonier  and  Fairfield  : 


1.  Limestone, 


2.  Concealed, 

3.  Limestone, 


4.  Concealed, 


6.  Scicickley  coal  bed  ? ? 

C.  Clay 

7.  Fislipot  limestone  7 


8.  Shale  and  stialy  sandstone, 

9.  Rrihtone  coal  bed??  . . . 

10.  Clay 

11.  Redstone  limestone  7 . . 

12.  Black  shale,  

13.  Coat  bed,  


14.  Shale, 


16.  Pittsburg  coal  bed, 
Total,  . . . 


S' 


25' 


. 2' 


84' 


0'  6" 
3' 

8' 


28' 

0'  6' 
2' 


4'  to  10' 


8' 


221'  9" 


Tlie  Great  Limestone  is  represented  only  by  No.  3,  which 
Avas  seen  on  the  iiroperty  of  Mr.  Blair  near  the  southern 
line  of  Fairfield  toAvnship.  It  occasionally  shows  an  in- 
creased thickness  and  abvays  yields  an  excellent  lime.  No. 
1 is  most  probably  the  UuiontOAAm  limestone,  though  it  may 
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be  part  of  tlie  Great  limestone,  for  in  the  southern  part  of 
the  Blairsville  trough  that  mass  shows  a tendency  to  break 
up  into  several  divisions. 

No  definite  exposure  of  No.  4 could  be  found.  The  whole 
interval  is  reached  only  on  the  hills  at  the  head  of  Hanna’s 
run  in  the  northeast  area,  while  the  highest  hills  of  the 
southern  areas  catch  only  the  lowest  30  feet  of  it.  This  in- 
terval contains  much  shale  and  shaly  sandstone,  but  no 
traces  of  either  coal  or  limestone  were  observed  in  it. 

The  existence  of  the  Sewicldey  coal  hed  is  somewhat  myth- 
ical. It  is  reported  as  occurring  at  Mr.  Brenizer’s  quarry 
in  Ligonier  township,  but  no  evidence  of  its  presence  could 
be  found  at  that  quarry  or  at  any  other  place.  It  is  said  to 
be  a hard  block  slate  which  does  not  burn  well. 

The  Fishpot  limestone  (?)  was  seen  only  in  the  southern 
area,  where  at  nearly  two  miles  north  from  the  borough  of 
Ligonier,  it  is  quarried  by  Mr.  Brenizer.  The  higher  hills 
in  this  vicinity  catch  the  bed,  but  no  traces  of  it  were  found 
in  the  northern  area,  though  the  horizon  is  sufficiently  well 
exposed  to  exhibit  the  rock,  if  it  be  present.  BeloAv  this 
limestone  there  is  a flaggy  sandstone  interstratifled  Avith 
shale,  as  is  so  often  the  case  in  the  Blairsville  trough. 

The  existence  of  the  Redstone  coal  hed  is  quite  as  improb- 
able as  is  that  of  the  Sewicldey,  the  testimony  being  given 
by  the  same  person.  No  signs  of  the  bed  could  be  found 
anywhere.  In  the  readjust  north  of  the  Meyer’s  school- 
house  in  Ligonier  toAvnship  some  black  shale  mixed  Avith 
coal  occurs  in  the  clay  overlying  the  limestone,  but,  as  much 
coal  is  hauled  over  this  road,  the  probability  is  that  the 
coaly  material  has  been  dro^Dped  by  some  passing  wagon. 
This  is  the  more  probable  because  at  all  the  localities  in 
this  vicinity,  AAdiere  the  exposure  is  coinjAlete  for  eight  or 
ten  feet  above  the  Redstone  limestone,  (?)  neither  coal  nor 
carbonaceous  shale  is  present.  In  the  Final  Report  for 
1858  a thick  coal  bed  is  said  to  occur  at  this  horizon.  How 
such  an  error  could  have  arisen  is  difficult  to  conceive,  nn- 
less  indeed  the  coal  bed.  No.  13,  was  placed  both  above  and 
beloAv  the  Redstone  limestone ; Avhich  is  not  impossible, 
for  one  coming  from  the  north  might  readily  make  the  mis- 
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take,  as  the  interval  between  the  limestone  and  the  Pitts- 
burg coal  bed  increases  rapidly  toward  the  south.  The  ex- 
posures were  very  poor  at  the  time  the  first  survey  was 
made,  forty  years  ago.  There  is  no  coal  bed  at  this  hori- 
zon in  the  northern  area  in  Fairfield  to'wnship. 

The  Redstone  limestone  (?)  is  a variable  rock,  which  at- 
tains its  chief  importance  in  Ligonier  township,  as  it  be- 
comes quite  argillaceous  northward.  Like  the  Fishpot  it  is 
somewhat  ferruginous  and  on  the  weathered  surface  is  bright 
yelloAV,  but  in  the  interior  it  has  a dull  fiesh  color.  Some 
of  the  layers  yield  an  excellent  lime  while  others  are  but 
an  inferior  cement  rock. 

The  coal  bed,  No.  13,  is  the  same  with  that  which  on  p. 
46  of  KK I thought  equivalent  to  the  Redstone.  For  the 
present  it  may  be  regarded  as  a rider  to  the  Pittsburg^  sim- 
ilar in  its  relations,  to  the  lower  of  the  two  intercalated  beds 
in  the  Blairsville  trough  or  to  that  seen  near  the  Pennsyl- 
vania Railroad  in  the  Lisbon  trough.  No  openings  were 
found  in  this  bed,  but  it  is  persistent  to  beyond  the  south- 
ern line  of  Fairfield  township,  though  in  the  extreme  out- 
lying areas  at  the  north  it  is  wanting  or  at  least  unknown. 

The  interval  between  the  Redstone  limestone  ( ? ) and  the 
Pittsburg  coal  bed  decreases  rapidly  northward.  Near 
Meyer’ s school-house  in  Ligonier  townshi]3  it  is  nearly  45 
feet,  while  at  the  southern  line  of  Fairfield  township,  barely 
three  miles  away,  it  is  but  25  feet.  At  both  places  the 
“rider”  coal  bed  is  present  and  the  interval  between  it  and 
the  Pittsburg  is  filled  with  shale. 

The  only  bed  of  the  series  which  has  economical  value  in 
the  Ligonier  Valley  is  the  Pittsburg  coal  bed.  Its  character 
and  distribution  are  fully  set  forth  in  the  descriptions  of 
Fairfield  and  Ligonier  toAvuships,  so  that  only  a passing 
reference  is  necessary  here.  Usually  the  bed  is  single,  but 
for  the  most  part  traces  of  the  roof  division  so  characteris- 
tic in  the  more  western  troughs  are  found  in  an  overlying 
black  shale,  which  frequently  contains  streaks  of  coal.  The 
division  into  benches  is  quite  different  from  the  typical  ar- 
rangement at  the  west,  though  as  shown  in  Report  KK, 
the  intimate  structure  of  the  bed  in  the  Blairsville  trough 
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is  as  it  were  a transition  from  that  seen  in  the  Ligonier  Val- 
ley to  that  which  occurs  in  the  Lisbon  trough.  In  the  Lig- 
onier  Valley  the  bed  varies  from  7 to  8 feet  and  shows  three 
persistent  benches.  In  all,  the  coal  is  soft  but  the  middle 
bench  has  a loose  prismatic  structure  and  its  coal  is  very 
tender.  The  composition  of  the  coal  is  shown  by  the  fol- 
lowing analyses : 

I.  T.  S.  Seaton,  Ligonier  T.  (A.  S.  McCreath.) 

II.  J.  McFarland,  top  bench,  Ligonier  T.  (A.  S.  Mc- 
Creath.) 

III.  Same,  middle  bench.  (A.  S.  McCreath.) 

IV.  R.  R.  Canffield,  Fairfield  T.  (A.  S.  McCreath.) 


I. 

II. 

III. 

M 

1 

Water, 

0.580 

1.275 

1.190 

1.050 

Volatile  comb,  ni.atter, 

24.850 

25.195 

26.080 

25.170 

Fixed  carbon, 

04.779 

05.517 

59.789 

09.602 

Sulphur, 

3.496 

2.248 

3.110 

0.G68 

Ash, 

0.295 

5 .765 

9.825 

3.510 

100. 

100. 

100. 

100. 

Per  cent,  of  coke, 

74.570 

73.530 

72.730 

73.780 

Color  of  ash, 

Red. 

Gi-ay. 

Gray. 

Red. 

2 
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ClIAPTEE  IV. 

The  Lowek  BASEEisr  Seeies. 


A generalized  section  of  tlie  Lower  Barren  Series  as  it  oc- 
curs in  tlie  Ligonier  Valley  is  approximately  as  follows  : 


1. 

2. 

3! 

4. 

5. 

(i. 

7. 

8. 


9. 

10. 

11. 

12. 


13. 


14. 

1.7. 

16. 

17. 


18. 


19. 

20. 
21. 

22. 


23. 

24. 


26. 

27. 

28. 

29. 

30. 


PUtshw'g  coed  bed. 

Clay,  

Shale, 

Coal,  bed, 

Shale  and  sandstone. 
Little  Jdttsb’g  O.  B., 
Little  Pittsb’g  L.  S., 
Shale, 


Variegated  shale. 

Coal  bed, 

Shale, 

S'dy  shale  Airon  ore. 


Morgantown  S.  S.,  . 


Shale, 

JClk  Liek  coed  bed,  . 

Shale, 

Green  crinoidal  L.  S. 

Shale, 

Ferruginous  L.  S.,  . 

Shale, 

Coed  bed,  Berlin  ? . 

Saltsburg  sandstone, 

Coal  bed,  Platt  ? . . 

Shale, 

Black  fossiiiferous 
limestone,  . . . 

Variegated  shale, 

Coed  bed,  Coleman, 

Shale  and  sandstone, 

Philson  coed  bcel,  . 


Clay  and  shale, 
Total,  .... 


3' 

. 17' 

. 0 4" 

. 33' 

. 1'6" 
4'  to  7' 

, . 25' 


43' 

1'  6" 
10' 

10' 


100' 


18' 

3' 

20' 

2' 


. . 40' 
2' 

! ’.  10' 

. . 1' 

25'  to  40' 
. . 2' 
. . 40’ 
. . 3' 

. . 30' 

. . 2' 
. . 40' 
2'  to  3' 
. . 45' 


552'  4" 
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In  the  iclentilication  of  many  of  the  strata  here  named, 
with  those  of  Somerset,  east  from  Lanrel  ridge  and  of  Fay- 
ette and  Westmoreland  west  from  Chestnut  ridge,  there  is 
of  course  some  degree  of  uncertainty,  as  those  bold  axes 
cut  off  all  connection  between  the  Ligonier  Valley  and  the 
basins  east  and  west  from  it.  Yet  some  of  the  rocks  are  so 
thoroughly  characteristic  as  to  afford  almost  exact  horizons, 
from  which  to  work  in  making  identifications  of  the  others. 

The  most  marked  difference  between  this  section  and  the 
sections  given  in  Reports  K and  KK  is  within  the  first  fifty 
feet  below  the  Pittsburg,  which  in  this  contains  no  lime- 
stone whatever,  whereas  in  nearlv  all  of  those  it  contains 
two  or  more  beds  of  limestone.  Exposures  of  this  interval 
are  quite  frequent  in  Ligonier  and  Fairfield  toAvnships  of 
W estmoreland  county  and  they  all  exhibit  the  conditions 
shown  by  the  section. 

The  Little  Pittsburg  coal  bed  lAms  seen  near  Ligonier  on 
the  south  side  of  Loyalhanna  creek  as  well  as  at  numerous 
other  localities  in  the  northern  portion  of  Ligonier  toivn- 
ship.  Many  years  ago,  before  the  existence  of  the  Pitts- 
burg bed  was  suspected,  this  bed  ivas  mined,  though  it  is 
rarely  more  than  15  inches  thick.  It  is  certainly  one  of  the 
most  persistent  beds  in  the  column,  being  present  in  every 
section  reported  in  K and  KK,  and  it  has  been  recognized 
by  the  Messrs.  Platt  in  the  Salisbury  basin  of  Somerset 
county.  It  yields  a moderately  good  coal,  but  eAmryivliere 
is  too  thin  to  be  of  economical  A’alue. 

The  limestone  underlying  this  coal  bed  is  equally  iiersist- 
ent  Avith  the  coal  itself,  as  inaA’  be  seen  bv  referring  to  the 
sections  in  K and  KK  and  it  has  lieen  fully  identified  in  Somer- 
set county  by  the  Messrs.  Platt.  Within  the  Ligonier  Val- 
ley it  is  often  exposed  in  Ligonier  and  Faii-field  tOAA-nships, 
where  it  is  knoAAm  as  the  “50-foot"  limestone  and  is  quar- 
ried all  round  the  areas  of  the  Upiier  Productwe  Coal  Se- 
ries. It  is  a bluish  rock,  quite  clean  and  yields  a lime  far 
superior  to  that  from  any  other  except  the  highest  lime- 
stone above  the  Pittsburg  coal  bed.  Agriculturally  its  im- 
portance is  considerable,  and  land  liaAung  this  limestone  ac- 
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cessible  is  lield  at  miicli  liiglier  value  than  land  without  it, 
or  having  it,  without  means  of  access  to  it. 

Tile  Connellsville  sandstone,  which  appears  in  so  many 
sections  west  from  Chestnut  ridge  is  not  present  here  and 
its  x>lace,  almost  directly  below  the  Little  Pittsburg  lime- 
stone, is  occiijned  by  shale,  which  is  usually  argillaceous 
and  reaches  quite  to  the  coal  hed,  No.  10.  This  coal,  which 
many  years  ago  was  oiiened  near  Ligonier,  seems  to  be  jier- 
sistent,  as  a bed  holding  nearly  this  x^lace  occurs  in  many 
sections  west  from  Cliestnut  ridge,  while  at  almost  the  same 
distance  below  the  limestone  a coal  bed  of  similar  thickness 
has  been  found  liy  the  Messrs.  Platt,  in  the  Salisbury  basin 
of  Somerset  county.  At  one  locality  near  Ligonier  there  is 
said  to  lie  a limestone  with  this  coal  but  no  exxiosure  exists 
there.  At  another  locality  where  the  exxiosure  is  comxilete 
the  limestone  is  wanting. 

An  iron  ore  rests  almost  directlv  on  the  MorgantoAvn 
sandstone.  Reference  to  it  will  lie  made  in  another  chap- 
ter. 

The  Morgantown  sandstone  does  not  always  show  the 
massive  structure  so  characteristic  of  it  at  most  localities 
west  from  Chestnut  ridge.  lu  the  southern  xiortion  of  the 
Ligonier  Valley  owing  to  the  pointing  out  of  the  basin  in 
that  directioiiy  the  section  seldom  reaches  high  enough  to 
catch  this  rock  and,  when  it  does,  the  ex^iosure  is  rarely 
satisfactory.  Near  Wharton  furnace  in  Fayette  county, 
tills  sandstone  has  been  mistaken  for  the  Mahoning  as  it  is 
massiv'e  and,  though  for  the  most  jiart  fine  grained,  shows 
occasional  iiots  of  conglomerate.  At  the  furnace  it  was 
used  both  for  building  and  lining  the  stack  and  jiroved  well 
fitted  for  both  xiuiposes.  In  Westmoreland  county  near 
the  line  of  Fayette  it  is  massive  and  in  Donegal  and  Mount 
Pleasant  townshijis  huge  blocks  of  it  are  scattered  over  the 
lull  toils.  But  northward  the  massiveness  is  lost,  so  that 
on  the  Loyalhanna  near  Ligonier  there  is  at  this  horizon  a 
great  mass  of  shale  and  shaly  sandstone  to  represent  the 
sandstone.  The  lower  portion  there  which  is  a fine-grained 
micaceous  rock  is  ivell  exposed  iu  the  creek  bank  at  Lig- 
onier and  just  above  the  borough  it  is  quarried  for  use  as 
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flagging  stone.  This  character  is  retained  northward  for 
some  distance  but  as  one  approaches  the  Conemaiigh  he  finds 
the  wliole  mass  breaking  down  into  shale  so  that  the  sand- 
stone can  no  longer  be  recognized  as  such. 

The  Ellc  Lick  coal  heel  has  been  identified  by  the  Messrs. 
Platt  Avith  that  which  in  the  Reports  K and  KK  was  called 
file  Barton  coal  heel  from  its  supposed  equivalence  to  a coal 
bed  bearing  that  name  in  the  Cumberland  basin.  The  de- 
tailed examination  of  Somerset  by  Mr.  W.  Ct.  Platt  re- 
sulted in  finally  determining  the  relations  of  the  Elk  Lick 
coal  heel  and  showed  that  it  belongs  not  at  the  base  of  the 
Lower  Barrens  but  inidAvay  m the  column.  As  the  Morgan- 
tOAvn  sandstone  has  been  satisfactorily  recognized  in  that 
county  and  the  Elk  Lick  coal  heel  underlies  it  just  as  the 
so-called  Barton  coed  heel  does  in  the  region  ivest  from 
Chestnut  ridge,  nothing  remains  but  to  request  those  having 
copies  of  Reports  K and  KK  to  strike  out  the  term  “ Beir- 
tord’’  Avherever  it  occurs  iu  those  reports  and  to  substitute 
'‘■Elk  Licld'  therefor.  Though  no  longer  mined  the  Elk 
Lick  coal  is  thoroughly  persistent,  having  been  seen  at  all 
localities  ivliere  its  liorizon  is  exposed.  Its  thickness  waries 
from  18  inches  to  nearly  four  feet.  Formerly  this  bed  ivas 
mined  near  ’Wharton  furnace  in  Fayette  county  and  near 
Ligonier  in  Westmoreland.  At  the  latter  locality  it  ivas 
digged  out  of  the  Loyalhanna  and  yielded  excellent  fuel, 
as  is  so  often  the  case  Avitli  coal,  which  has  been  leached  by 
running  Avater. 

The  Green  Fossiliferons  or  Crinoidal  limestone  was  seen 
at  feAv  but  AAudely  separated  localities.  Within  this  basin 
it  is  for  the  most  part  quite  argillaceous  and  for  this  reason, 
perhaps,  its  place  is  usually  concealed.  The  rock  Avas  found 
in  situ  only  on  Zimmerman’s  run  in  Ligonier  tOAA’iishqi,  but 
its  fragments  are  of  common  occurrence  at  many  places  in 
Westmoreland  county.  In  Fayette  county  it  was  not  found 
in  place  and  its  fragments  Avere  seen  only  near  Wharton 
furnace.  BeloAv  this  limestone  to  the  Saltsburg  sandstone 
there  is  usuaUy  only  Auariegated  shale,  but  on  Dunbar  creek 
in  Fayette  and  on  Fonr-mile  run  in  Westmoreland  a thin 
coal  hed  was  found  near  the  base  of  the  interval,  and  it  is 
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given  ill  the  general  section  as  possilily  the  eq  nivalent  of  the 
Berlin  coal  hed  of  Somerset  county. 

Tile  Saltsbnrg  sandstone  is  so  naiiied  in  accordance  with 
the  suggestion  of  Professor  Lesley,  because  it  is  finely  ex- 
hibited along  the  Coneinangii  and  Loyalhanna  near  Salts- 
Inirg,  as  mentioned  in  Report  KK,  p.  317.  This  rock  is 
well  shown  in  Henry  Clay,  Stewart  and  Springfield  town- 
ships of  Fayette,  in  all  of  which  it  is  a massive  rock,  40  to 
50  feet  thick,  gray  and  for  the  most  part  coarsely  conglom- 
erate, the  pebliles  being  as  large  as  peas.  Some  portions 
of  it  disintegrate  readily  and,  where  tliey  occur,  the  soil  is 
loaded  with  pebbles,  as  is  the  case  near  the  village  of 
S])ringlield.  At  most  localities,  however,  it  resists  weather- 
ing and  huge  blocks  of  it  cover  the  hill-sides  in  Stewart 
township,  so  as  to  render  the  surface  unfit  for  cnltivation. 
This  is  the  conglomerate  which  is  described  in  report  KK  p. 
184  as  occurring  on  Dunbar  creek  at  the  west  base  of  Chestnnt 
ridge.  During  the  past  season,  I identified  with  this  the 
coarse  sandstone  on  the  National  road  at  the  base  of  the 
ridge  in  North  Union  townshi23.  Along  Four- mile  run,  in 
Cook  and  Ligonier  townships  of  Westmoreland,  this  rock 
is  as  coarse  as  in  any  portion  of  Fayette  county,  but  along 
the  Loyalhanna  in  the  same  townshi^^s  it  is  comi^aratively 
fine-grained  and  shows  no  conglomerate.  Northward  from 
the  Loyalhanna  it  is  no  longer  a conglomerate  and  on  the 
Bedford  2)ike,  east  from  Ligonier,  it  is  quarried  as  a build- 
ing stone.  It  retains  this  character  iiorthward  to  the  Cone- 
mangh  river. 

The  interval  between  this  rock  and  the  Black  Fossilifer- 
ons  limestone  is  concealed  or  at  least  imi^erfectly  exposed 
in  the  southern  portion  of  the  valley,  bat  such  exjoosnres  as 
do  occur  show  the  interval  to  be  occnjjied  for  the  most  j^art 
l)y  shale.  In  Westmoreland  county  at  several  localities 
where  the  exiDOsnre  is  comjDlete,  shales  alone  occur. 

The  Black  Fossiliferous  Limestone  being  associated  Avith 
characteristic  Idack  shales  was  more  frequently  seen  than 
the  Crinoidal  limestone.  In  the  extreme  southern  part  of 
the  valley  it  is  a i^oor  clayey  rock,  more  or  less  nodular  and 
alAvays  very  dark  ; frequently  it  is  AAdiolly  rejAlaced  by  dark 


LOWER  BARRE^f  SERIES. 


KKK.  23 


calcareous  shale.  Further  north  it  is  richer  in  lime  and  at 
some  localities  it  is  good  enough  to  be  burned  for  lime,  but 
near  the  Conemaugh  it  again  becomes  thin  and  almost 
worthless.  Along  the  base  of  Laurel  ridge  in  northern 
AVestmoreland  it  is  an  iron  ore  and  as  such  it  was  mined  to 
a considerable  extent ; but  this  peculiarity  disappears  south- 
ward, for  in  Donegal  township  along  Indian  creek  it  is  a 
limestone.  At  all  localities  it  is  richly  fossiliferous. 

The  interval  between  the  Crinoidal  limestone,  and  the 
Philson  coal  hed  is  not  fully  exposed  at  any  locality,  and 
the  details  gathered  at  the  many  fragmentary  exposures 
show  such  inconsistencies,  that  to  make  even  an  approxi- 
mately accurate  generalized  section,  is  almost  imjiossible. 
For  the  same  reason,  some  ditSculty  is  found  in  determining 
the  relations  of  these  rocks  in  the  Ligonier  Valley,  to  those 
occupying  the  same  interval  in  Somerset  county,  where  Mr. 
Platt  has  succeeded  in  working  out  the  general  structure 
most  admirably.  For  the  sake  of  making  the  comparison, 
I reproduce  this  portion  of  Mr.  Platt’s  section: 


1.  Elk  Lick  limestone, 


2.  Interval, 


8.  Berlin  coalbed 

4.  Interval,  

5.  Berlin  limestone,  

6.  Slate  and  shale, 

7.  Platt  coal  with  shale,  . . . 


8.  Interval, 


9.  Price  coal  bed, 


10.  Interval, 


11.  Coleman  coalbed,  . 

12.  Slate 

13.  Coleman  limestone. 


14.  Interval, 


16.  Philson  coal  hed,  . . 


3'  d" 


10' 

S' 

6' 

7' 


OB' 


P to  6' 

. . 0'  6" 

. . 3' 

. . 40' 


Total, 


288'  8" 
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Here  I take  tire  Elk  Lick  limestone  to  be  practically  tlie 
same  with  the  Crinoidal  limestone,  for,  althongh  the  two 
rocks  dilfer  very  materially  in  physical  characters,  yet  the 
section  shows  that  they  hold  very  nearly,  if  not  identically, 
the  same  relation  to  the  Elk  Lick  coal  heel,  which,  by  com- 
mon consent,  is  regarded  as  the  same  with  the  Barton  coal 
hed  of  my  previous  rej^orts.  At  the  same  time,  I would 
not  be  understood  as  asserting  positively  that  these  lime- 
stones are  the  same  bed,  though,  as  the  Crinoidal  limestone 
is  unknown  in  Somerset  county,  and,  as  it  is  the  first  lime- 
stone below  the  Elk  Lick  coal,  in  the  Ligonier  and  Blairs- 
ville  troughs,  I think  that  the  probabilities  are  all  hi  favor 
of  the  supposition  that  Elk  Lick  limestone  and  Crinoidal 
limestone  are  synonymous  terms.  If  the  relation  of  the 
Black  Fossiliferous  limestone  to  any  of  the  beds  given  in 
the  section  had  been  made  out  in  Somerset  county,  there 
would  have  been  less  room  for  uncertainty  in  the  attempt 
to  make  out  the  connection  between  the  two  comities.  In 
Somerset,  the  interval  represented  by  the  section  just  given, 
is  not  far  from  275  feet,  while  in  the  Ligonier  Yalley  no 
measurement  shows  it  to  be  more  than  225  feet,  and  in  sev- 
eral it  is  considerably  less. 

The  coal  bed  between  the  Crinoidal  limestone  and  the 
Saltsbiirg  sandstone,  was  seen  on  Four-mile  run,  in  West- 
moreland, and  on  Dunbar  creek,  in  Fayette,  and  is  very 
thin  at  both  localities.  On  the  Tub-mill  run,  in  Fairfield 
township,  and  on  Mill  creek,  in  Ligonier  township,  of  West- 
moreland, as  well  as  on  the  Pennsylvania  Railroad,  west 
from  Larimer  station,  a coal  bed  ivas  seen  at  from  40  to  50 
feet  above  the  Black  Fossiliferous  limestone,  which,  in  all 
probability,  reioresents  the  Platl  coal  of  Somerset.  It  is 
very  thin,  and  has  no  economical  value.  This  may  be  the 
bed  seen  on  the  National  road,  west  from  Farmington,  and 
on  the  road  leading  from  Ohiopyle  Falls  to  the  mouth  of 
Jonathan’s  run,  in  Fayette  county. 

At  three  to  five  feet  below  the  Black  Fossiliferous  lime- 
stone, there  is  frequently  a thin  coal  bed  associated  with  a 
worthless  iron  ore.  Possibly  this  may  represent  the  Price 
coal  hed  of  Somerset.  Another  coal  bed,  which  is  given  in 
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the  general  section  as  the  Coleman^  occurs  about  midway 
between  the  Black  limestone  and  the  PJdlson  coal  heel.  A 
bed  holding  a similar  position  was  seen  on  Indian  creek,  in 
Donegal  township,  of  W estmoreland;  as  well  as  near  Spring- 
field,  and  on  the  National  road,  in  Fayette  county.  It  is 
too  thin  to  be  of  any  value  whatever. 

This  whole  interval  has  more  or  less  variegated  shale.  Such 
shale  always  occurs  with  the  Crinoidal  limestone,  and  con- 
tmues  almost  to  the  Saltsburg  sandstone.  Similar  shales 
are  found  with  the  Black  limestone,  but  they  are  not  so 
brilliant  as  those  belonging  to  the  ujjjDer  horizon. 

The  PMlson  coal  hed.  With  this  Somerset  county  bed 
I have  identified  throughout  the  district  the  first  bed  al)ove 
the  Mahoning  sandstone,  which  is  from  40  to  80  or  90  feet 
above  the  Upper  Freeport  coal  hed.  The  variation  in  the 
interval  depends  largely  upon  the  presence  or  absence  of 
shale  between  the  coal  bed  and  the  Mahoning  sandstone. 

On  the  National  road  in  Wharton  township  of  Fayette, 
this  bed  is  ex^DOsed  near  Farmington,  where  it  is  2 feet  thick, 
and  is  separated  from  the  Mahoning  sandstone  by  20  feet 
of  shale.  No  coal  bed  intervenes  between  it  and  the  sand- 
stone, and  no  limestone  acconix^anies  it.  In  Stewart  township 
the  coal  is  3 feet  thick,  and  is  65  feet  above  the  Upper  Free- 
port. In  Sj)ringfield  township  on  Laurel  Hill  run,  the  bed 
is  5 feet  thick  ; rests  directly  on  the  IMahoning  sandstone, 
and  is  50  feet  above  the  Upper  Freeport.,  Avhile  at  Spring- 
field  it  is  3 feet  thick,  and  45  feet  above  the  other  bed,  but 
on  Indian  creek,  at  a short  distance  above  the  village,  the 
interval  is  55  feet. 

In  Cook  and  Donegal  townships  no  direct  measurement 
could  be  obtained,  but  on  the  Loyalhanna,  east  from  Ligo- 
nier,  the  interval  is  about  80  feet,  with  much  shale  between 
the  coal  bed  and  the  sandstone.  There  the  coal  bed  is  Imt 
one  foot  thick.  On  the  Pennsylvania  Ilailroad,  the  inter- 
val to  the  Upper  Freeport  coal  hed  is  about  90  feet,  and 
the  shale  below  the  coal  to  the  Mahoning  sandstone,  is  from 
25  to  35  feet  thick.  On  the  east  side  of  the  valley, the  rail- 
road sections  show  a limestone  below  the  Philson  coal  hed., 
but  no  such  rock  is  present  on  the  west  side. 
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In  tlie  Fayette  and  Westmoreland  district,  the  first  bed 
above  the  Mahoning  sandstone,  is  sex3arated  from  that  sand- 
stone by  from  one  to  thirty-five  feet  of  shale.  This  first  bed, 
I have  identified  with  the  Philson.  It  is  of  no  economical 
im^Dortance. 


Chapter  V. 

The  Lower  Productive  Coal  Series. 


The  rocks  of  this  series  are  readily  accessible  along  both 
sides  of  the  Ligonier  Valley  within  Westmoreland  county 
and  along  all  the  principal  streams  within  Fayette  county. 
A generalized  section  is  as  follows : 


1.  Mahoning  sandstone. 


2.  Shale, 

3.  Upper  Freeport  coal  bed, 

4.  Clay 

5.  Upper  Freeport  liinestoiie, 

6.  Shale  clay  and  sandstone. 


7.  Lower  Freeport  coal  hed, 

8.  Clay, 

9.  Lower  Freeport  limestone, 


If}.  Lower  Freeport  sandstone, 


11.  Upper  Kittanning  coal  bed, 

12.  Clay,  

13  Upper  Kittanaiug  limestone, 

14.  Shale, 


15.  Lower  Kittannini  coal  bed. 


16.  Shale,  . . 

17.  Coal  bed  B,  . . 
16.  Bolivar  sandstone, 

19.  Shale 

20.  Clarion  coat  bed, 

21-  Clay 


22.  Clarion  sandstone. 


28.  Shale 

24.  BrookoiUe  coalbed, 

25.  Clay  and  .shale. 
Total  of  section,- 


bor 

b' 

4' 

3' 

4' 

35' 


60' 

1' 

5' 

6' 

30' 


30' 


25' 


35' 


30' 


3' 

15' 

356' 


The  Mahoning  Sandstone. 

This  important  rock  is  present  within  the  Ligonier  Val- 
ley at  all  localities  where  its  horizon  is  reached.  In  no  in- 
considerable part  of  the  district  the  sandstone  is  single, 
from  40  to  60  feet  thick,  varying  from  coarse  to  line  grained, 
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sometimes  massive,  at  others  flaggy,  while  again  it  is  a mere 
agglomeration  of  shale  and  shaly  sandstone.  When  mas- 
sive, as  in  Fayette  comity,  and  the  hills  are  high  enough  to 
catch  also  the  Saltsbnrg  sandstone,  the  debris  from  the  two 
rocks  renders  the  surface  totally  worthless  for  agricultural 
pnriioses. 

But  in  a large  portion  of  the  district  the  sandstone  is 
double,  the  divisions  being  separated  by  a variable  interval 
containing  coal,  shale  and  sometimes  limestone.  In  Stew- 
art townshij),  north  from  Ohiopyle  Falls  a section  shows : 


5. 


1.  Sandstone, 

2.  Coal, 

.^0' 

ih\HXf==r\ 

7' 

.3.  Concealed, 

4.  Limest’e  and  iron  ore, 

O.  

? lO 

10' 

Total, 

84' 

The  sandstone  layers  are  precisely  alike,  being  gray,  com- 
paratively soft  and  quite  tine  grained.  The  coal  bed  is 
donlile,  the  lienches  being  equal  and  separated  by  one  foot 
of  clay ; but  it  yields  jioor  fuel  and  perhaps  it  may  better 
be  called  a rich  carbonaceous  shale.  The  limestone  and  ore 
of  this  section  are  very  Avidely  distributed,  the  ore  being 
the  same  with  that  mined  at  the  Springfield  mines  below 
Indian  creek  on  tlie  Yonghiogheny.  The  same  bed  occurs 
in  SteAvart  township  south  from  the  river.  It  is  the  Johns- 
toAvn  ore.  As  already  intimated  the  intermediate  rocks 
disappear  before  reaching  the  hlational  road  so  that  there 
the  tAvo  sandstones  come  together  and  the  thickness  is 
someAvhat  less  than  the  aggregate  gWen  in  the  section. 

North Avard  from  this,  the  rock  ax)pears  to  be  single  along 
the  east  face  of  Chestnut  ridge,  except  in  Mount  Pleasant 
tOAAmship  of  Westmoreland,  AA^here  the  folloAving  section 
Avas  obtained  : 


1.  Sandstone.  .... 

2.  Con!  ftcd, 

3.  Shale, 

4.  Iron  ore, 

5.  Shale, 

0.  Fcrruginons  limestone, 

7.  Shale 

8.  Sandstone 


20' 

3' 

2' 

0'  8' 

2'- 

4' 

S' 

5' 


Total, 


44'  8' 
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In  Fairfield  and  St.  Clair  townsliips  of  Westmoreland  tlie 
same  structure  was  observed,  the  limestone  however  lieing 
absent.  The  following  section  was  obtained  on  Laurel  Hill 
rnn  in  the  latter  township : 


Sandrjtone,. 

Dark  ehale, 
Coat  bed. 
Drab  sliale, 


SandstoDe, 


Total, 


25' 

6' 

0'  4" 
9' 


25' 


65'  4" 


This  character  seems  to  be  persistent  along  the  face  of 
Laurel  ridge  southward  almost  to  the  line  of  Ligonier  toAvn- 
ship,  but  northward  it  disappears  Avithin  trvo  or  three  miles 
so  that  on  the  Conemangh  the  sandstone  is  single.  The 
dark  shale  of  the  section  contains  a considerable  percentage 
of  iron  but  not  enough  to  make  it  valuable,  as  Avas  ascer- 
tained by  an  expensive  and  unprofitable  exjieriment  at  Laurel 
Hill  furnace. 

A variable  shale  comes  betAveen  this  sandstone  and  the 
Upper  Freeport  coal  toed.  It  occasionally  becomes  20  feet 
thick  but  at  many  localities  it  is  wanting  and  the  sandstone 
rests  directly  on  the  coal.  But  no  instances  of  erosion  Avere 
observed  and  the  sandstone  forms  a very  regular  roof. 


The  Upper  Freeport  Coal  Bed. 

This,  the  great  coal  bed  of  the  LoAver  Productive  Coal 
Series,  is  reached  Avithin  every  township  of  the  Ligonier 
Valley.  At  the  north,  Avithin  Westmoreland  county,  the 
accessible  area  is  small,  being  confined  to  narroAv  strips 
along  the  base  of  the  mountains,  but  southward  in  Fayette, 
the  steady  rise  of  the  basin  in  that  direction  brings  the  coal 
nearer  to  the  sniTace,  so  that  it  is  readily  accessible,  not 
only  along  the  bases  of  the  mountains,  but  also  along  the 
irregular  valleys  through  Avhich  the  larger  streams  fioAv. 
The  bed  is  usually  double,  sometimes  triple,  though  at  a 
feAv  localities  it  is  apparently  single.  The  changes  in  thick- 
ness and  structure  are  abrupt. 

Along  the  Yonghiogheny  river  in  the  extreme  southeast 
corner  of  Fayette,  the  bed  seems  to  be  single,  and  at  most 
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localities  it  has  only  knife-edge  partings,  but  occasionally, 
as  on  the  river  at  two  or  three  miles  below  the  National 
road,  the  npj)er  division  of  the  bed  is  seen. 

In  the  southwest  corner  of  the  valley,  south  from  the 
National  road,  the  bed  is  almost  invariably  double,  both 
divisions  showing  only  very  thin  partings,  but  occasionally 
on  both  Big  and  Little  Sandy  it  is  broken  up  in  a complex 
manner  ; at  one  opening  on  Grosses  run,  a tributary  to  Big 
Sandy,  the  total  thickness  of  the  bed  is  9 feet  7 inches,  the 
upper  division  being  represented  by  fourteen  layers  of  coal 
and  shale,  in  all  6 feet  9 inches.  The  clay  partings  are 
thin,  but  suffice  to  injure  the  coal  badly.  A similar  struct- 
ure occurs  on  the  Little  Sandy  near  Shinbone  Alley. 

Following  Meadow  run  down  to  the  Youghiogheny  river 
one  finds  the  bed  always  double,  but  hardly  holding  its  own 
in  thickness,  for  near  the  National  road  it  has  from  four  feet 
to  four  feet,  six  inches  of  coal,  while  near  the  river  it  is  rarely 
thicker  than  3 feet  6 inches,  including  the  partings,  and 
along  the  south  side  of  the  Youghiogheny  it  becomes  in- 
significant, showing  barely  two  feet  at  one  exposure. 

Northward  from  the  Youghiogheny,  the  deep  gash  eroded 
by  Indian  creek  affords  ample  exposures,  and  shows  the 
bed  always  double,  with  the  upper  division  jiarted,  as  seen 
in  a section  obtained  north  from  Ohiopyle  Falls,  thus : 


Upper  division,  . . . . 
Coal, 

Coal, 

Clay  parting, 

Lower  division,  . . . . 

Total, 


2'  10" 


1' 

2'  11" 


6'  9" 


But  the  parting  in  the  upper  division  rarely  contains  any 
clay.  The  top  bench  is  usually  slaty,  while  the  lower  one 
is  often  prismatic.  Ordinarily  the  lower  division  is  broken 
by  numerous  thin  binders  of  clay,  soot  or  pyrites.  The 
structure  given  in  this  section  prevails  within  Fayette 
county  northward  from  the  Youghiogheny  river,  though 
of  course  there  is  much  variation  in  the  thickness  of  the 
benches ; thus  along  Indian  creek  the  lower  division  is 
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sometimes  not  more  tlian  18  inches  and  the  clay  j)arting 
barely  4 inches,  making  the  thickness  less  than  4 feet. 

But  even  along  this  line,  where,  in  the  great  majority  of 
the  pits,  the  bed  shows  remarkable  regularity,  there  are 
abrupt  changes.  On  Fayette  furnace  property  the  thick- 
ness varies  from  four  to  seven  feet  within  a couple  of  yards, 
and  the  change  occurs  indifferently  in  the  upper  or  the 
lower  division.  On  Indian  creek,  about  two  miles  from 
Springfield,  the  bed  is  a mass  of  clay,  carbonaceous  shale 
and  slaty  coal,  not  less  than  12  feet  thick ; while  within 
stone’ s throw  in  all  directions  it  shows  its  normal  character. 

Along  the  base  of  Laurel  hill  in  W estmoreland  conntv 
the  bed  is  so  degraded  as  to  be  of  little  value.  Near  the 
head  waters  of  Indian  creek  it  shows  : 


Coal,  . . . 

Clay,  . . . 

Hard  shale, 

Coal,  . . . 

Total,  . . 

Further  north,  at  the  head  waters  of  the  Loyalhanna,  it  is 
in  one  bench  and  varies  from  3 feet  0 inches  to  4 feet. 
Along  the  Loyalhanna  to  the  Bedford  pike  it  is  little  more 
than  3 feet,  though  sometimes  becoming  4,  and  is  less  im- 
portant than  the  Loioer  Kittanning.  Near  the  pike  it  has 
three  feet  of  coal  with  a parting  at  one  foot  from  the  bottom. 
Still  further  north  on  Tnb-mill  run,  it  has  somewhat  more 
than  4 feet  of  coal,  but  thence  to  the  railroad  it  becomes  less, 
being  only  2 feet  6 inches  on  Laurel  Hill  run  and  2 feet  3 
inches  on  the  Pennsylvania  Railroad.  The  variations  here 
are  curious  ; thus,  as  far  north  as  Tub-mill  the  lower  divi- 
sion alone  appears  to  be  present ; on  Laurel  Hill  run,  only 
the  upper ; while  on  the  railroad,  notwithstanding  the 
great  decrease  in  thickness,  both  divisions  are  clearly  pres- 
ent. 

Along  the  base  of  Chestnut  ridge  in  Westmoreland  county 
the  Upper  Freeport  coal  lied  is  much  thicker  than  on  the 
opposite  side  of  the  valley.  At  an  opening  in  Mount  Pleas- 
ant township  the  upper  division  shows  : 
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Coal,  slaty,  . 
Clay  and  ntaty  ooal, 
Coal,  .... 
Blacii  slate,  . . 
Coal,  .... 
Black  slate,  . . 


13" 


8" 

U" 

3" 

5" 


The  main  parting  being  4 inches  of  ferruginous  clay,  and 
the  lower  division  3 feet  in  three  almost  equal  benches.  In 
Ligonier  the  whole  bed  is  from  5 to  7 feet  thick,  with  the 
upper  division  double  and  separated  from  the  lower  by  11 
inches  of  clay  containing  streaks  of  coal.  On  Tub-mill  ruu 
in  Fairfield  township  the  structure  is  : 


Upper  division,  . . . . 

Coal, 

Bony  coal,  

Coal, 

Parting, 

Lower  division,  . . . . 

Total, 


But  outlie  Pennsylvania  Railroad  in  the  same  township,  the 
upiier  division  is  6 feet,  the  clay  parting,  2 inches  and  the 
low'er  division  only  2 feet  3 inches.  At  all  localities  the 
coal  of  the  ujiiier  division  is  brilliant,  in  very  thin  layers 
separated  by  still  thinner  layers  of  hard  black  clay.  The 
lower  division  has  a dull  lustre,  is  much  broken  by  binders 
and  most  of  its  coal  comes  down  in  slack. 

For  the  most  part  the  coal  from  this  bed  is  soft  and  no 
pit  was  found  which  yields  a good  shipping  coal.  As  fuel 
it  is  fairly  well  liked,  but  wherever  the  Pittsburg  coal  can  be 
obtained,  that  is  preferred,  even  though,  as  on  the  IMational 
road,  it  has  to  be  hauled  for  a distance  of  ten  or  twelve  miles. 
It  is  almost  invariably  too  sulphurous  to  be  used  in  making 
coke,  even  were  it  not  rendered  worthless  for  that  purpose 
by  the  numerous  thin  slates,  which  increase  the  percentage 
of  ash  far  beyond  Avliat  is  shown  by  the  analysis.  The 
quality  of  the  coal  is  clearly  so  poor  that  it  Avas  thought  un- 
necessary to  have  a full  series  of  analyses  made,  and  speci- 
mens AA^ere  taken  from  a feAv  Avidely  separated  localities 
simply  to  illustrate  the  prevailing  character  of  the  coal. 
The  results  of  these  analyses  are  given  in  another  chapter. 

BetAveen  this  coal  bed  and  the  Upper  Freeport  limestone. 
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til  ere  is  nsiially  a clay  and  sometimes  a sandstone,  Imt  the 
latter  is  not  commonly  found.  The  clay  is  occasionally 
non-plastic,  but  it  is  not  thought  to  be  valuable. 

The  Upper  Freeport  Limesto:n^e. 

This,  which  in  the  Final  Report  of  1858,  is  termed  the 
Freeport  limestone,  is  not  wholly  iiersistent  thongh  it  is 
present  at  a large  proportion  of  the  localities  where  its  hori- 
zon is  exx)osed.  It  occurs  at  from  o to  15  feet  below  the 
coal  and  varies  from  zero  to  18  feet  in  thickness.  In  Henry 
Clay  township  it  is  present  on  both  sides  of  Laurel  ridge  ; 
in  Wharton  township  it  is  more  than  10  feet  thick  near  the 
State  line  on  Big  Sandy,  but  is  wholly  wanting  near  Wharton 
furnace  and  on  the  National  road.  Along  Meadow  run  and 
thronghont  western  Stewart  it  is  persistent,  is  G feet  thick 
on  Meadow  run,  18  feet  on  the  river  Inll  above  the  month 
of  Jonathan’s  run  and  only  3 feet  at  the  northern  edge  of 
the  tOAvnship.  North  from  the  A'oughiogheny  it  is  irregu- 
lar, being  9 feet  near  Ohiopyle,  3 to  5 feet  near  Spring-field, 
but  of  uncertain  occurrence  near  Fayette  furnace.  Nortli 
from  Spring-field  it  is  present  to  the  county  line,  but  thence 
along  Indian  creek  in  Westmoreland  county  it  seems  to  be 
unknown. 

Following  np  the  base  of  Chestnut  ridge  one  finds  this 
limestone  fully  10  feet  thick  in  Mount  Pleasant  township, 
11  feet  in  on  Four-mile  run  and  of  unascertained  thickness 
on  the  Loyalhanna,  but  on  Tul)-mill  run  in  Fairfield  town- 
ship it  is  clearly  wanting,  Avhile  on  the  Pennsylvania  Rail- 
road in  the  same  township  it  A'aries  from  zero  to  10  feet. 
Along  the  base  of  Laurel  ridge,  this  limestone  appears  to 
be  absent  or  nearly  so  south  from  the  Bedford  pike,  but  at 
the  pike  some  fragments  of  it  ivere  seen.  On  Hendrick' s 
run  it  is  11  feet  thick ; on  Tnb-mill  it  is  14  feet,  but  only 
3 feet  6 inches  on  Laurel  Hill  run  while  on  the  Pennsylvania 
Railroad  it  is  wanting. 

This  rock  varies  quite  as  much  in  quality  as  it  does  in 
thickness.  At  most  localities  it  has  on  top  a thin  layer 
of  dark  bine  impure  slaty  limestone,  Avhich  is  worthless,  while 
the  remaining  portion  is  dull  bluish  gray  with  irregular 
3— KKK. 
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fra  ctore  and  more  or  less  argillaceous.  When  burned  hastih^, 
it  is  apt  to  fuse,  but  if  Inirned  slowly  it  yields  a lime,  Avliicli 
does  well  for  a.gricnltnral  pni'poses,  for  which  use  it  is  highly 
valued.  Oftentimes  it  is  quite  ferruginous  at  the  outcrop 
and  it  was  mined  as  an  iron  ore  at  Laurel  Hill  furnace.  At 
some  localities  in  Fayette  it  has  l^een  mistaken  for  iron  ore 
and  at  the  head  of  Jacob’s  creek  a lean  ore  is  associated 
with  it. 


The  Upper  Freeport  Fireclay. 

4’his  non-plastic  clay  is  well  iviiown  as  the  Bolivar  fireclay 
and  in  former  times  it  had  a high  reputation.  It  is  Avidely 
distributed  but  is  not  so  persistent  that  one  would  be  justi- 
fied in  exiiecting  to  find  it  at  all  localities  Avhere  its  horizon 
is  reached.  Tlie  typical  locality  is  at  Bolivar  at  the  east 
end  of  the  Conemangh  gap  through  Chestnut  ridge,  where 
it  occurs  immediately  below  the  place  of  the  Uiiper  Free- 
jiort  iiraestone.  There  a somewhat  similar  clay  sometimes 
appears  directly  lieloAv  the  Freeport  coal  toed.  The  name 
however  lielongs  to  the  more  persistent  lied  below  the  lime- 
stone. 

In  Wharton  township  of  Fayette  this  clay  is  exposed  in 
the  road  near  Wharton  furnace,  where  it  is  10  feet  thick, 
liglit  l)lne  and  contains  many  nodules  of  clay  iron-stone. 
This  is  its  character  throughout  the  tOAvnship.  In  Stewart 
it  seems  to  lie  fully  persistent  and  is  8 feet  thick  along  the 
river  hills  Avhere  it  contains  huge  balls  of  iron  ore.  On  Indian 
creek  in  Springfield  township  it  is  but  4 feet  thick. 

In  Westmoreland  county  itAvas  seen  at  but  feAV  localities 
south  from  the  Bedford  pike,  and  AAdiere  it  aa^s  seen  the 
exiAosnres  are  not  such  as  to  admit  of  measurement.  On 
Laurel  run  of  Ligonier  toAvnship  it  is  2 feet  thick.  ISTorth 
from  the  Loyalhanna  it  Avas  not  oliserved  along  the  east  side 
of  the  valley,  Imt  on  the  Avest  side  it  is  persistent  from  the 
southern  lAonndary  of  Faii’field  toAvnship  to  tlie  Conemangh 
river. 

Tile  clay  is  snliject  to  annoying  variations.  At  BoliAmr  it 
is  emliedded  in  a mass  of  shale  and  Amries  from  8 to  12  feet. 
Often  it  is  cut  out  liy  plastic  clay  or  by  ordinary  shale. 
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while  at  one  place  it  ends  abruptly  against  a wall  of  hard 
sandstone.  The  quality  seems  to  be  quite  stable.  The  re- 
snlts  of  analyses  will  be  given  in  another  chapter. 

The  Lowee  Feeepoet  Coal  Bed. 

In  Wharton  and  Henry  Clay  townships  the  horizon  of  this 
bed  is  nsually  concealed,  but  in  the  latter  township  it  was 
seen  at  one  locality  on  Little  Sandy  wdiere  it  is  4 feet  thick 
and  yields  good  coal.  In  Stewart  township  it  seems  to  be 
present  everywhere  and,  thongh  subject  to  great  variations 
in  thickness,  it  is  an  important  source  of  supply.  On 
Meadow  run  this  bed  varies  from  one  to  5 feet  but  is  of  lit- 
tle value,  for  when  thick  it  is  so  badly  broken  by  slates 
that  the  coal  is  worthless,  whereas  along  the  Yonghiogheny 
betw'een  Ohiopyle  Falls  and  the  month  of  Jonathan’s  run 
it  is  important.  One  opening  shows ; 


Coal, 

Clay, 

Coal, 


Total, 


5' 11" 


2'  3" 
4" 

3 4" 


While  at  another  barely  half  a mile  away  the  section  is : 


Horthward  from  the  Yonghiogheny  river  it  becomes  unim- 
portant and  rarely  exceeds  1 foot  G inches  in  Fayette  county ; 
but  in  Mount  Pleasant  township  of  Westmoreland  it  is  3 
feet  6 inches  on  the  clay  pike,  while  in  Ligonier  township 
of  the  same  county  it  is  only  G inches  thick  near  Langhlins- 
town.  In  Fairfield  towmship  on  the  west  side  of  the  syn- 
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clinal  it  is  17  inclies  on  Tub-mill  run,  but  on  the  Pennsyl- 
vania Eailroad  within  the  same  townshij)  it  shows : 


Coal, 

Clay, 

Coal, 


8" 

3" 

9" 


Total, 2'  8'^ 


At  this  exposure,  which  is  near  the  eastern  side  of  Fairfield, 
the  coal  is  much  distorted  and  the  bed  suffered  much  from 
erosion  during  the  formation  of  the  overlying  shale.  On 
the  east  side  of  the  valley,  within  St.  Clair  township,  only 
the  blossom  of  the  bed  was  seen. 

Below  the  Lower  Freeport  coal  hed  there  is  a fireclay,  but 
it  is  unimportant. 


The  Interval  Between  the  Freeport  Coal  Beds. 

The  variations  of  this  interval  cannot  be  reduced  to  accord 
with  any  system.  Thus  in  Stewart  township  of  Fayette  it 
is  28  feet  on  Meadow  run,  while  on  the  river  hill  it  is  74  feet ; 
and  a curious  feature  is  that  at  the  latter  locality  a thin  coal 
bed  holds  a relation  to  the  Upper  Freeport  similar  to  that 
held  by  the  Lower  Freeport  on  Meadow  run,  yet  the  pres- 
ence of  the  great  Lower  Freeport  sandstone  at  both  locali- 
ties shows  that  the  little  coal  on  the  river  hill  is  not  the  same 
with  that  observed  on  Meadow  run.  In  the  Yonghiogheny 
gap  through  Chestnut  ridge  the  interval  is  85  feet  and  in 
Springfield  townshij)  it  is  60  feet.  In  Mt.  Pleasant  of  West- 
moreland it  is  40  feet,  in  Ligonier  township  62  feet,  on  the 
Pennsylvania  Railroad  in  Fairfield,  39  feet,  but  on  Tnb-mill 
run  in  the  same  township  it  is  93  feet  and  a thin  coal  bed 
occurs  at  8 feet  below  the  Upper  Freeport.  In  St.  Clair  it 
is  22  feet  on  Powder  Mill  run,  33  feet  in  the  Conemangh 
gap,  and  20  feet  in  the  oil-boring  below  New  Florence.  In 
this  interval  there  is  no  sandstone  sufficiently  persistent  to 
be  identified  with  the  Upper  Freeport  sandstone  of  the  west- 
ern counties  and  all  the  strata  are  characterized  by  extreme 
variability. 

The  Lower  Freeport  Limestoxe. 


Tins  hardly  deserves  a jilace  here,  but,  as  it  seems  to  be 
a persistent  stratum  in  some  of  the  other  districts  and  as  I 
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observed  it  at  three  localities,  it  is  given  in  the  section.  On 
the  Connellsville  railroad  near  the  west  end  of  the  Yonghio- 
g'heny  gap  through  Chestnut  ridge,  it  is  4 feet  below  the 
coal  and  is  2 feet  thick.  On  Tnb-inill  run  in  Fairfield  town- 
ship of  Westmoreland  it  is  6 feet  below  the  coal,  3 feet 
thick  and  somewhat  ferruginous.  On  the  railroad  in  the 
same  toivnship  it  is  ferruginous,  2 to  4 feet  thick  and  3 feet 
below  the  coal.  At  each  locality  it  is  irregular  and  changes 
to  calcareous  nodules.  This  limestone  is  said  to  be  present 
in  St.  Clair  of  Westmoreland  but  no  evidence  of  its  pres- 
ence could  be  found  at  any  locality  along  the  face  of  Laurel 
ridge. 

The  Lower  Freeport  Sa^dstoiste. 

In  a large  part  of  the  Ligonier  Valley  the  Lower  Free- 
port limestone  is  wanting,  and  the  coal  bed  is  sejiarated  from 
this  sandstone  by  only  a thin  bed  of  impure  fireclay.  In 
Wharton  township  of  Fayette  the  sandstone  is  shown  on 
Little  Sandy,  where  it  is  a massive  rock  whose  fragments 
cover  the  broad  “bottom”  of  the  stream.  In  Stewart  town- 
ship it  is  distinct  on  Beaver  run.  Meadow  run  and  along  the 
Youghiogheny,  on  aU  of  which  forms  bold  cliffs,  which  run 
almost  unbroken  around  the  hills.  The  rock  is  from  40  to 
50  feet  thick,  quite  compact  above,  becoming  flaggy  below 
and  toward  the  base  contorted  by  vast  numbers  of  rude 
vegetable  impressions.  For  the  most  part  it  is  compara- 
tively fine-grained  sandstone  and  the  more  compact  iior- 
tions  are  excellent  for  building. 

ISTorthward  from  the  Youghiogheny,  the  rock  is  flaggy 
and  near  Bear  run  it  is  exposed  in  a cliff,  65  feet  high.  Be- 
yond the  line  of  Springfield  township  this  sandstone  seems 
to  be  of  very  uncertain  occurrence.  At  some  places  it  has 
disappeared,  as  at  near  Laughlinstown  in  Ligonier  township 
of  Westmoreland  county,  where  the  interval  between  the 
Lower  Freeport  and  the  Upper  Kittanning  coal  Toed  is  re- 
duced to  the  minimum,  being  only  18  feet,  and  is  filled  with 
shale.  On  the  Pennsylvania  Railroad  within  Fairfield  town- 
ship this  is  represented  by  35  feet  of  sandstone  and  shale, 
while  on  the  Tub-mill  run  the  sandstone  is  wanting  and  its 
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place  is  occupied  by  dark  shale.  In  St.  Clair  the  sandstone 
is  wholly  wanting. 

The  Upper  Kittanning  Coal  Bed. 

This  which  is  supposed  to  be  the  equivalent  of  the  Dar- 
lington cannel  and  the  Ohio  “ Strip  Vein,”  was  seen  at  sev- 
eral localities  in  Westmoreland  county,  but  no  traces  of  it 
could  be  found  at  any  exposure  along  Indian  creek  or  south- 
ward so  that  in  all  probability  it  is  wholly  unrepresented  in 
Fayette  county  and  does  not  extend  south  beyond  the 
boundary  of  Cook  townshiji  of  Westmoreland  county. 

On  Loyalhanna  creek  and  its  tributaries,  this  bed  is  fairly 
persistent  along  the  face  of  Laurel  ridge,  but  for  the  most 
jiart  is  very  thin,  being  thickest  near  Laughlinstown  where 
it  is  1 foot  8 inches.  It  is  absent  from  the  railroad  section 
in  Fairfield  township  but  on  Tub-mill  run  in  the  same  town- 
ship it  is  18  inches  thick.  In  St.  Clair  township  it  was  seen 
on  Powder  mill  and  Laurel  hill  runs  where  it  is  nearly  5 feet 
thick  and  is  mined. 

The  interval  between  this  and  the  Lower  Freeport  coal 
heel  as  shown  by  the  several  measurements  varies  quite  as 
materially  as  does  that  between  the  two  Freeports.  On 
Laurel  run  in  Ligonier  it  is  18  feet,  on  Tub-mill  in  Fairfield, 
54  feet,  while  in  St.  Clair  townshix)  it  is  28  feet. 

The  Upper  Kittanning  Limestone. 

This  is  the  Johnstown  Cement  l)ed,  which  in  the  Final 
Deport  of  1858,  was  identified  with  the  Ferriferous  lime- 
stone of  the  western  counties.  It  is  confined  to  the  north- 
ern portion  of  the  district  and  is  one  of  the  most  uncertain 
members  of  the  whole  column,  as  it  cannot  be  depended 
on  beyond  the  range  of  vision. 

The  most  southern  locality  at  which  the  bed  was  seen  is 
on  Laurel  run  in  Springfield  township  of  Fayette.  There, 
at  somewhat  more  than  a mile  above  Fayette  furnace,  it  is 
not  far  from  8 feet  thick,  but  at  the  furnace  it  is  wanting 
and  in  its  stead  there  is  a l^rownish  ferriferous  shale.  The 
shale  prevails  at  this  horizon  everywhere  in  the  vicinity  ex- 
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cept  for  a little  distance  along  Indian  creek  near  Sxiring- 
lield,  Avliere  tlie  limestone  again  appears. 

Along  tlie  east  face  of  Gliestnnt  ridge  this  liorizon  is 
rarely  exposed  and  no  evidence  of  the  presence  or  absence 
of  the  limestone  was  obtained  until  near  the  Conemangh, 
where  the  rock  is  present  as  a hard,  thin  limestone,  weather- 
ing very  light  bine  and  having  no  economic  inpiortance. 
Along  the  base  of  Laurel  ridge  it  occurs  with  less  irregu- 
larity having  been  seen  on  Indian  creek  in  Donegal,  on  the 
Felger  road  between  Donegal  and  Cook,  on  White  Oak  run 
in  Cook,  but  in  this  township  it  is  absent  from  Powder 
Mill  run,  where  its  place  is  held  by  the  ferriferous  shale  ; 
in  Ligonier  it  is  absent  from  Linn’ s run  and  Furnace  run 
but  is  present  on  Laurel  run.  Between  the  last  two  it  al- 
ternately appears  and  disappears,  while  on  Laurel  run  it 
disapxiears  abruptly  at  barely  two  miles  above  Laughlius- 
town.  Northward  from  this  line  it  was  not  seen  and  it 
seems  to  be  absent  from  Fairfield  and  St.  Clair  townships. 

This  limestone  is  of  much  importance  notvfithstanding 
the  u’regularity  of  its  occurrence.  It  is  burned  to  supply 
lime  for  agricultural  purposes,  but,  as  it  is  often  quite  ar- 
gillaceous, the  burning  must  be  carefully  performed  or 
much  cinder  will  be  produced.  A curious  feature  of  this 
rock  on  Laurel  run  of  Ligonier  townshij)  is  the  presence  of 
many  fragments  of  a limestone,  which  clearly  belongs  to 
one  layer  of  the  Mountain  limestone  of  the  Umbral. 

In  the  shale  replacing  the  limestone  so  much  nodular  ore 
is  jiresent  that  at  one  time  it  was  digged  in  Ligonier  town- 
ship of  Westmoreland  and  Springfield  townshqi  of  Fayette. 
The  ore  is  apparently  good,  but  the  quantity  is  msufficient 
to  be  of  any  importance  now.  The  times  have  changed,  so 
that  furnaces  malving  only  two  or  three  tons  of  metal  each 
day  can  no  longer  be  made  profitable. 

The  Lower  Kittaxxixg  Coal  Bed. 

In  southern  Fayette  county  the  interval  between  the 
LoAver  Freeport  sandstone  and  this  coal  bed  has  practically 
disappeared,  so  that  in  many  iilaces  the  sandstone  and  the 
coal  are  in  contact,  though  usually  a thin  bed  of  shale  in- 
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tervenes.  The  Lower  Kittanning  of  the  section,  which  is 
accex)ted  as  the  equivalent  of  the  Kittanning  of  the  Final 
Report  of  1858,  seems  to  be  persistent  throughout  the  dis- 
trict excej)t  in  St.  Clair  township  of  Westmoreland  county. 

In  Payette  county  this  bed  was  seen  in  Wharton  township 
on  the  Little  Sandy,  on  Cheney  run  near  Wharton  furnace 
and  on  Big  Sandy  near  Fayette  springs.  In  each  instance 
it  is  separated  from  the  sandstone  above  by  a shale  v/hich 
becomes  carbonaceous  toward  the  base,  and  has  many 
nodules  of  carbonate  of  iron.  The  coal  bed  varies  from  2 
feet  6 inches  to  nearly  6 feet  and  has  a layer  of  compact 
carbonaceous  shale  as  the  top  bench.  The  coal  is  said  to  be 
good.  In  Stewart  townshij),  however,  it  is  for  the  most 
j)art  a mass  of  hard  carbonaceous  shale  with  usually  about 
6 inches  of  coal  at  the  base.  At  one  locality  on  Beaver 
run  it  is  a confused  agglomeration  of  coal,  shale,  sandstone 
and  u’on  ore,  which  is  totally  worthless.  In  Springfield 
township  it  is  better  and  sometimes  yields  a very  fair  coal. 

In  Westmoreland  county  it  was  not  seen  along  the  face 
of  Chestnut  ridge,  but  it  is  of  much  economical  importance 
along  the  base  of  Laurel  ridge,  where  it  is  thicker  and 
better  than  the  Upper  Freeport  and  is  the  chief  source  of 
supply  for  the  country  south  from  the  Bedford  pike.  On 
ludian  creek  in  Donegal  township  it  is  4 feet  thick  but  is 
not  mined  ; on  White  Oak  and  the  several  tributaries  to 
the  Loyalhanna  in  Cook  and  Ligonier  townships  it  varies 
from  3 feet  6 inches  to  4 feet  and  is  mined  at  many  places. 
In  all  the  x)its  the  bed  has  a slaty  layer  on  top  and  an  ob- 
scure parting  near  the  middle.  Above  the  parting  the  coal 
is  quite  hard,  but  below,  it  is  soft  and  often  shows  a pris- 
matic structure.  The  whole  bed  yields  a very  fair  fuel,  but 
the  proj)ortion  of  ash  is  considerable  and  there  is  enough 
sulphur  to  cause  annoyance.  The  bed  is  wanting  in  St. 
Clair  township  of  Westmoreland  and  in  Fairfield  township 
it  is  very  thin. 

Below  the  Lower  Kittanning  coal  led  there  is  usually  a 
plastic  clay,  5 to  7 feet  thick,  under  which,  in  Ligonier  and 
Cook  townships  of  Westmoreland  county,  there  is  a grit,  3 
feet  thick,  made  up  of  matted  stems,  around  which  some 
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carbonaceous  matter  sometimes  occurs.  This  rock  is  almost 
flint-like  in  its  toughness  and  at  some  localities  it  has  been 
mistaken  for  a bed  of  ii’on  ore.  It  seems  to  hold  the  place 
of  the  Lower  Kittanning  limestone,  the  Ferriferous  of  the 
old  reports,  which  otherwise  is  wholly  unrepresented  in 
this  valley. 

Coal  Bed 

At  a few  localities  a coal  bed  or  a richly  carbonaceous 
shale  Avas  found  at  from  25  to  35  feet  beloiv  the  Loicer  Kit- 
tanning  coal  ~bed  and  resting  on  or  near  the  Bolivar  sand- 
stone. This  bed  has  been  mined  by  stripping  near  Whar- 
ton furnace  in  Wharton  townshijp  of  Fayette  county,  where 
it  shoAvs : 


2'  6" 

6” to  10" 

6" 

Total, 3'  8" 

One  of  the  thin  beds  seen  on  Camp  run  in  Donegal  toAAUi- 
shi^i  of  Westmoreland  may  represent  this.  On  Linn’s  run 
and  Furnace  run  in  Ligonier  this  bed  is  only  carbonaceous 
shale.  It  Avas  not  observed  elsewhere,  but  this  fact  is  no 
eA'idence  against  its  existence,  for,  underlying,  soft  shale 
and  resting  on  a massive  sandstone,  it  is  especially  liable  to 
be  concealed. 

The  Bolivar  Saxdsto:xe. 

This  important  rock  is  persistent.  On  Meadow  run  in 
SteAAmrt  toAAmshiii  of  Fayette  it  varies  much  in  thickness  at 
the  expense  of  the  shale  between  it  and  the  Clarion  coal 
bed.  Here,  as  on  Beaver  run  and  the  river  it  is  a massive 
rock,  AAdiich  resists  the  action  of  the  Aveather  admirably. 
Further  north  in  Springfield  tOAAmship  of  the  same  county  _ 
it  is  not  easily  recognized  as  its  fragments,  scattered  over 
the  hillsides,  are  mingled  with  those  of  the  Clarion  sand- 
stone beloAv.  The  same  difficulty  was  experienced  in  Cook 
and  Donegal  toAAmships  of  Westmoreland,  Avhere  those 
rocks  cover  the  hills  Avith  their  debris  and  effectually  con- 
ceal all  the  loAA^er  rocks.  In  Ligonier  the  Bolivar  sandstone 
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is  well  shown  on  Linn’s,  Furnace  and  Laurel  runs  as  well 
as  on  the  Bedford  pike,  while  at  Bolivar  on  the  Conemangh 
it  forms  an  imx30siug  cliff  alongside  of  Tnh-inill  run  and 
goes  under  that  stream  at  barely  one  third  of  a mile  from 
the  river. 

The  Clarion"  Coal  Bed. 

This  bed  is  usually  of  sufficient  thickness  to  be  of  eco- 
nomical imxiortance,  but  its  xiosition  between  the  two  great 
sandstones  jn’events  it  from  being  exjiosed  except  at  a few 
localities.  In  Wharton  and  Henry  Clay  townshixis  of  Fay- 
ette its  xilace  is  always  concealed,  but  in  Stewart  its  blossom 
is  often  shown  in  the  deex3  channel- ways,  through  wdiich 
the-  streams  flow  to  reach  the  Youghiogheny  river.  On 
Beaver  run  an  oxiening  near  the  townshixi  line  shows : 

L 16. 

P 5'' 

5" 

V 5" 

10" 

Oto  10" 

1'  . 

Total,  . . . 5'  7" 

While  on  Meadow  run,  but  a short  distance  away,  the  bed 
is  3 feet  0 inches  thick,  Avithont  any  clay  x^mdings  ; but  on 
the  xieninsula  at  Ohioxiyle  Falls  it  shows  : 

, 17. 

Coal, 3' 

2'  6" 

1' 

Total, 6'  6" 

And  on  Bear  run  it  is  a single  bed  barely  2 feet  thick. 

In  northern  Fayette  the  bed  tvas  not  seen,  there  being  no 
exxiosure  showing  anything  below  the  Bolivar  sandstone, 
but  near  the  head  of  Indian  creek  in  Donegal  toAvnshixi  of 
W estmoreland  it  is  mined  and  has  5 feet  5 inches  of  coal 
AAuthout  any  clays.  Further  north  on  Linn’s  run  it  is  one 
foot  thick,  on  Furnace  run  it  is  from  4 to  5 feet,  while  on 
Laui'el  run  of  Ligonier  it  sIioavs  : 


Clay, 

Coal, 


Coal,  .... 
Clay  and  coal. 
Coal,  .... 
Bony  coal, 

Clay 

Coal 
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Coal, 

Clay, 

1'  10" 

Coal, I 

1'  6" 

Carbonaceous  shale,  . . 

1'  8" 

Total, 5'  2" 


And  tlie  coal  is  very  poor. 

At  Bolivar  it  is  1 foot  6 inches  but  in  the  Coneinangh  gap 
tlirongh  Laurel  ridge  it  is  concealed. 

Below  this  coal  bed  there  is  a fireclay,  which  seems  to  be 
good  at  nearly  all  localities  where  it  is  exposed.  At  Boli- 
var it  is  used  in  the  manufacture  of  firebrick. 


The  Clarion  Sandstone. 


This  rock  is  usually  present  between  the  Clarion  and 
Brookmlle  coal  heels.  It  is  one  of  the  most  persistent  mem- 
bers of  the  series  and  rarely  shows  any  tendency  to  break 
down  into  shale.  It  is  the  same  with  that  which  in  Report 
KK,  I very  hesitatingly  identified  with  the  Piedmont  sand- 
stone. 

The  Brookville  Coal  Bed. 


The  blossom  of  this  bed  was  seen  at  many  places  but  the 
bed  itself  is  rarely  exposed  so  as  to  admit  of  measurement. 
It  was  once  mined  near  Falls  City  on  the  Youghiogheny, 
where  it  is  said  to  be  4 feet  thick.  It  is  mined  on  Furnace 
run  in  Ligonier  township  of  Westmoreland  where  it  shows  ; 


And  the  same  bed  is  mined  near  the  top  of  Chestnut 
ridge  in  the  same  township,  where  it  is  nearly  5 feet  thick. 
In  Report  KK  this  bed  was  very  hesitatingly  identified 
with  the  Ilount  Savage  coal  bed. 

Between  the  Broolcville  coal  bed  and  the  Pottsville  con-- 
glomerate  there  is  usually  a fireclay  which  is  sometimes 
replaced  by  shale. 


Chapter  VI. 


The  Pottsville  (Seeal)  Conglomerate. 

This  rock  is  exposed  on  the  sides  of  both  mountain 
ridges,  and  along  the  whole  gorge  of  the  Youghiogheny 
river  Avithin  the  Ligonier  Valley.  In  the  southern  portion 
of  this  valley,  it  shows  some  peculiarities  not  observed 
on  the  western  side  of  Chestnut  ridge. 

The  general  section  of  the  Pottsville  conglomerate,  as 
shown  near  the  Youghiogheny  river,  is  as  follows: 

1.  Piedmont  sandstone. 

2.  Shale. 

3.  Mount  Savage  coal  heel. 

4.  Shale. 

5.  Conglomerate 

The  distinction  between  the  Piedmont  sandstone  and  the 
conglomerate  beloAv  the  coal  bed,  is  clear  only  in  the  south- 
ern portion  of  the  valley,  near  the  Youghiogheny  river. 
YortliAvard  from  that  river,  the  coal  bed,  and  its  associated 
shales  soon  disapjAear,  and  permit  the  tAAm  sandstones  to 
come  together.  The  same  condition  exists  at  the  west,  for, 
on  crossing  Chestnut  ridge,  the  tAvo  sandstones  are  so  united 
that  they  can  hardly  be  distinguished.  In  this  way  arose 
the  error  of  identilication  into  which  I was  led,  Avhereby 
the  Brooli  ville  coal  bed,  or  Coal  heel  A,  Avas  hesitatingly 
identified  Avith  the  Mount  Savage,  and  the  Clarion  sand- 
stone AA'as  in  like  manner  identified  Avitli  the  Piedmont. 
Both  of  these  identifications  are  Avithout  foundation,  and 
those  who  jAossess  Report  KK.  are  requested  to  erase  those 
terms  from  that  report,  whereA’-er  they  occur,  and  to  substi- 
tute therefor  the  names  Brooliville  coal  bed  and  Clarion 
sandstone.  The  name  of  the  Mount  Savage  (?)  Ore  Group 
must  be  changed  to  BrookAulle  Ore  Group. 

In  Fayette  county  south  from  the  Youghiogheny  river. 
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the  Piedmont  sandstone  is  snfhciently  distinct,  and  at  many 
places  it  is  mncli  coarser  than  the  rest  of  the  mass.  In  the 
bed  of  the  Yonghiogheny  at  Ohiopyle  Falls  it  is  quite 
coarse  and  shows  pebbles  larger  than  a pea.  On  the  Na- 
tional road  at  somewhat  more  than  a mile  from  the  snmmit 
of  Chestnut  ridge  it  is  exposed  as  a comparatively  fine- 
grained and  very  white  sandstone,  which  evidently  would 
be  well  fitted  for  the  manufacture  of  glass-sand.  The 
weathered  surface  has  a peculiarly  white  to  grayish-white 
appearance,  which  seems  to  be  more  or  less  characteristic 
of  the  rock  everywhere  along  the  base  of  Chestnut  ridge, 
where  it  is  also  much  finer  in  grain  than  it  is  on  the  opjDO- 
site  side  of  the  valley. 

Followed  northward,  this  rock  becomes  more  and  more 
difiicnlt  to  distinguish  from  the  conglomerate  below.  As 
stated,  the  Mount  Savage  coal  bed  and  its  shales  disappear 
so  that  the  sandstones  come  together.  As  the  rocks  are 
almost  exactly  alike,  there  is  no  means  of  distinguishing 
them  and,  in  the  thinning  out  of  the  whole  mass  along  the 
west  face  of  Chestnut  ridge,  one  cannot  determine  which 
portion  has  disappeared. 

The  Mount  Savage  coal  bed  seems  to  exist  only  in  Stew’- 
art  and  Wharton  townships  of  Fayette  county.  At  Whar- 
ton furnace  in  the  toAvnship  of  the  same  name  it  is  said  to 
be  4 feet  thick.  At  one  time  it  was  mined  somewhat  ex- 
tensively there,  as  three  openings  were  seen,  but  all  had 
been  deserted  for  many  years  and  no  access  to  the  bed  was 
possible.  It  evidently  yielded  inferior  coal,  as  the  pile  of 
cinder  near  the  old  furnace  amply  shows.  The  coal  was 
coked  here  and  it  is  said  to  have  been  tried  in  the  furnace, 
but  the  sulphur  and  the  ash  jjroved  too  much  and  the  ma- 
terial was  rejected  after  a short  test.  This  bed  has  been 
thought  to  belong  under  the  conglomerate. 

The  same  bed  is  exposed  at  the  falls  of  the  Youghio- 
gheny,  where  it  varies  greatly  and  seems  to  occur  in  pots. 
At  the  faUs  of  Cucumber  run  it  is  badly  broken  up  but  at 
a short  distance  below  the  falls,  it  is  single.  On  Bear  run 
north  from  the  river,  this  bed  is  only  one  foot  thick  but  it 
yields  very  good  coal. 


46  KKK.  REPORT  OE  PROGRESS.  STEVENSOlSr,  1877. 

The  lower  or  main  portion  of  the  conglomerate,  No.  5, 
of  the  section,  is  not  coarse  thronghont  in  any  locality 
within  the  Ligonier  basin.  It  contains  many  layers  and 
pots  of  conglomerate,  but  for  the  most  part  it  is  a rather 
fine-grained  sandstone.  The  greatest  tliickness  is  attained 
jnst  south  from  the  State  line,  being  325  feet  at  the  gap  of 
Cheat  river,  but  it  rapidly  diminishes  toward  the  north 
along  Chestnut  ridge  and  the  rock  becomes  finer  and  less 
imposing,  until  at  length  in  the  gap  of  the  Conemangh  it  is 
little  better  than  a sandstone  occnrring  in  large  pots  in 
shale.  The  bed  thickens  east  and  southeast  from  the  west 
slope  of  Chestnut  ridge,  for  it  is  much  thicker  and  more 
imposing  on  the  east  slope  in  the  Conemangh  gap  and  be- 
comes very  thick  on  Laurel  ridge  in  the  gap  made  by  the 
same  river. 

This  mass  affords  some  coarse  layers  which  have  been  of 
economical  importance  as  they  were  used  formerly  in  the 
manufacture  of  mill-stones.  The  rock  is  familiarly  known 
as  the  Laurel  Hill  Mill-stone  Grit. 


Chapter  YII. 

The  Maucii  Ciiua^k  Eed  Shale,  (Umbrae  Eocks.) 

Along  Chestnut  ridge  these  rocks  are  exposed  in  the  gap 
of  the  Coneinaugh  and  in  all  the  deeper  hollows  thence 
southward  to  the  gap  of  the  Youghiogheny  rirer.  Within 
Westmoreland  county,  the  exposures  are  for  the  most  part 
incomplete  and  imperfect,  as  the  axis  is  not  strong  enough 
to  show  more  than  the  upper  beds,  and,  in  by  far  the  greater 
portion  of  the  area,  the  Pottsville  conglomerate  with  occa- 
sional patches  of  overlying  Lower  Coals  crosses  the  crest  of 
the  mountain  unbroken.  Beyond  the  southern  line  of 
Westmoreland  the  band  of  red  shales,  which  first  becomes 
distinct  at  a little  way  north  from  the  West  Newton  pike, 
widens  and  the  petty  hollows  near  the  crest  of  the  ridge 
expose  the  Silicious  limestone  Avhich  belongs  at  the  base  of 
the  group.  Further  south  the  axis  grows  stronger  and  the 
outcrop  of  the  limestone  recedes  from  the  axial  line  until 
a short  distance  beyond  the  National  road,  after  which  the 
two  outcrops  approach  until  in  southern  Georges  township 
of  Fayette  county  the  Silicious  limestone  crosses  unbroken 
and  frequently  carries  patches  of  the  shales  and  upper  lime- 
stones with  it ; beyond  the  West  Virginia  line  the  Umbral 
rocks  are  no  longer  exposed  on  the  crest  of  the  axis,  being- 
covered  by  the  Pottsville  conglomerate. 

Along  Laurel  ridge  a series  of  rounded  knobs,  extending 
from  the  Conemaugh  to  the  National  road,  mark  the  presence 
of  the  red  shales  and  limestones  of  this  series  at  the  crest 
of  the  axis.  The  last  of  these  is  Sugar  Loaf  mountain  in 
Stewart  township  of  Fayette,  just  south  from  the  Youghio- 
gheny river.  Southward  from  the  National  road  the  axis 
flattens,  and  thence  to  the  State  line  the  band  of  shales  is 
quite  narrow. 

Along  the  Youghiogheny  river,  as  it  flows  across  the 
Ligonier  Valley  the  upper  portion  of  the  Umbral  group  is 
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constantly  above  water  level,  except  in  tlie  immediate 
vicinity  of  Oliiopyle  Falls,  where,  OAving  to  an  abrupt  rise 
in  the  bed  of  the  river,  the  Pottsville  conglomerate  is  the 
surface  rock  for  a short  distance. 

The  variations  in  this  series  are  extreme  and  a full  con- 
ception of  its  character  can  hardly  be  given  in  a generalized 
section.  In  tlie  gap  of  the  Conemaiigh  river  through 
Chestnut  ridge,  the  following  section  is  shoAvn,  Avhich  ex- 
hibits the  several  divisions  of  the  series  : 


1.  Shales, 


2.  Fossilifer’s  limestone, 

3.  Sliale, 


4.  Sandstone, 

5.  Flood  red  shale,  . . . 
ti.  Oalcareons  shale,  . . 

7.  Sandstone, 

8.  Concealed, 

9.  Sill  cions  limestone,  . 

Total 


82' 


G' 

30' 

20' 

10' 

3' 

17' 

20' 


30' 

218' 


The  thickness  is  similar  in  the  gap  made  by  the  same 
river  through  Laurel  ridge,  and  in  the  Loyalhanna  gap 
through  Chestnut  ridge  the  thickness  is  less. 

In  the  Youghiogheny  gap  on  the  west  side  of  Chestnut 
ridge  the  thickness  is  not  far  from  325  feet  and  on  the  east 
side  of  the  same  ridge  it  is  fully  360  feet.  Yo  direct 
measurement  of  the  group  could  be  obtained  in  the  gap 
made  through  Laurel  ridge  by  the  Youghiogheny,  but  a 
partial  section  obtained  at  a little  way  south  from  the  river 
shoAvs  it  to  be  360  feet  and  another  just  north  from  the 
National  road  makes  it  390  feet.  SoutliAvard  from  the  Na- 
tional road  the  base  of  the  group  is  not  exposed  at  any  point 
along  Laurel  ridge. 

Along  Chestnut  ridge,  south  from  the  Youghiogheny,  the 
series  Avas  found  350  feet  thick  on  the  Dunbar  furnace  prop- 


MAUCn  CHUAK  IJED  SHALE. 


KKK.  49 


erty  and  on  the  eastern  side  of  the  arch  near  old  Center 
furnace  the  interval  between  the  base  of  the  Silicions  lime- 
stone and  that  of  the  Pottsville  congdoinerate  is  350  feet 
measured  up  a very  sharp  dip,  so  that  the  true  thickness  is 
more  probably  nearer  400  feet.  Thence  southward  the 
thickness  seems  to  be  quite  uniform,  for  in  the  gap  of  Cheat 
river  a few  miles  south  from  the  State  line,  Professor  I.  C. 
■\Vhite  has  found  the  thickness  to  be  345  feet. 

The  Umbral  rocks  may  be  regarded  as  quadruple,  1st.  A 
mass  of  shales  and  sandstones,  including  thin  coal  beds  and 
some  iron  ores  ; 2d.  Shale  and  limestone  ; 3d.  Shale  ; and 
4th.  The  Silicions  limestone. 

The  Upper  Mauch  Chu:s’k  Shales. 

The  1st  division  of  the  group  consists  of  shales  and  sand- 
stones and  includes  the  Sharon  Group  of  coal  beds,  which 
are  so  persistent  for  the  most  part  along  the  west  face  of 
Chestnut  ridge.  Some  details  resi^ecting  the  distribution  of 
that  group  are  given  in  Peport  KK,  where  also  it  is  stated, 
that  no  one  of  the  beds  belonging  to  that  group  occurs  on  the 
Conemaugh  river.  A slide  produced  by  a storm  during  the 
early  portion  of  1877  exposed  the  uppermost  bed  of  the 
group  in  a side-cutting  on  the  Pennsylvania  Railroad  Avithin 
that  gap,  thus  showing  that  the  group  is  rej)resenred  there, 
though  it  seems  to  be  altogether  absent  in  the  Loyalhanna 
gap  through  Chestnut  ridge. 

Along  the  Chestnut  ridge  the  Mauch  Chunk  shales  show 
great  variation.  On  the  Conemaugh  they  consist  Avholly  of 
shales,  there  bemg  but  a A^ery  small  proportion  of  sand- 
stone. And  the  same  conditions  prevail  on  the  Loyal- 
hanna ; but  on  Jacob's  creek,  haggy  sandstone  forms  a 
very  great  part  of  the  mass.  On  the  Connellsville  and 
Springfield  pike  only  red  shale  occupies  this  interval.  On 
the  Youghiogheny,  under  the  arch,  the  shale  preponderates. 
On  the  National  road,  the  sandstones  are  thick,  but  in  the 
Cheat  river  gap  there  is  little  aside  from  shale. 

On  the  east  side  of  the  ridge  and  in  the  Ligonier  Valley 
Avithin  Fayette  county,  AAdiere  these  rocks  are  exposed  by 
gorge  through  which  the  Youghiogheny  river  IIoaa’s,  the 
A-KKK. 
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variation  is  quite  as  marked  as  on  the  west  side.  On  the 
Yongliiog’lieny,  the  following  section  was  obtained  : 


30' 

2' 

3' 

40' 


15' 


45' 

8' 

1' 

25' 

25' 

12' 

25' 

231' 


There  seems  to  have  been  a coal  loed  very  near  the  top  of 
the  shales  and  close  to  the  base  of  the  Pottsville  conglomer- 
ate, for  in  a cut  at  Bailey’s  Point,  nearly  opposite  the 
month  of  Jonathan’s  run,  that  rock  suddenly  swells  and 
cuts  down  into  the  shales.  At  the  very  base  of  the  mass, 
are  pots  of  coal,  evidently  remnants  of  a coal  bed,  of  which 
every  trace  has  been  eroded  at  all  other  exposures  within 
this  region.  Without  doubt  the  bed,  now  lost,  was  equiva- 
lent to  that,  which  on  the  west  side  of  the  ridge  is  so  per- 
sistent at  from  5 to  10  feet  below  the  conglomerate.  The 
coal  bed,  No.  2,  of  the  section  is  thoroughly  iiersistent 
along  this  line  and,  in  the  vicinity  of  Ohiopyle  Falls,  it  is 
of  workable  thickness.  No  trace  of  limestone  occurs  in 
the  section  and  some  of  the  sandstones,  notably  No.  10,  are 
quite  conglomerate. 

Southward  along  the  west  slope  of  Chestnut  ridge,  there 
are  no  ex^oosures  in  detail  for  150  feet  below  the  conglomer- 
ate, but  for  that  distance  on  the  Wharton  furnace  jn-operty 
the  shales  preponderate  and  the  interval  contains  a large 
number  of  iron-ore  beds,  but,  with  so  far  as  yet  known, 
but  one  coal  bed,  which  is  very  thin.  On  the  old  clay- 
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pike  crossing  tlie  mountain  l:)etween  Springliill  and  Georges 
townships  the  interval  is  tilled  in  great  measure  with  shale, 
but  the  rocks  are  badly  exposed. 

Along  the  west  sloj)e  of  Laurel  ridge,  the  exposures  are 
all  iucomplete,  and  few  of  them  are  fully  satisfactory,  but 
the  variations  are  quite  as  marked  there  as  on  Chestnut 
ridge.  A thin  coal  bed  occurs  at  but  a few  feet  below  the 
conglomerate  on  the  Laurel  Hill  furnace  property,  south- 
east from  New  Florence,  on  the  Fayette  furnace  property, 
in  Springfield  township  of  Fayette  county,  and  on  Laurel 
run,  in  Stewart  township,  of  the  same  county.  In  Henry 
Clay  township,  of  this  county,  a double  coal  bed  was  seen 
on  the  waters  of  Big  Sandy  belonging  near  the  top  of  these 
shales. 

The  Mountain  Limestone. 

This  portion  of  the  series  shows  more  marked  variation 
than  any  of  the  rest,  except  the  Silicious  limestone.  On 
the  Conemaugh  it  is  represented  by  only  a few  feet  of  very 
impure  limestone,  the  fossiliferous  limestone  of  the  section 
first  given;  in  the  Loyalhanna  gap  through  Chestnut  ridge, 
it  is  represented  by  two  thin  layers  of  sandy  limestone,  sej^- 
arated  by  35  feet  of  red  shale  ; on  Jacob’s  creek  there  are 
nearly  40  feet  of  limestone,  fossiliferous  throughout,  but 
the  middle  portion  quite  argillaceous.  On  the  Youghio- 
gheny,  this  part  of  the  series  is  not  well  exposed,  but  there 
seem  to  be  three  beds  of  limestone,  separated  by  red  shale. 
This  is  the  character  on  Dunbar  creek  in  both  Dunbar  and 
Wharton  townships,  the  exposure  being  very  good  on  both 
sides  of  the  mountain. 

On  the  National  road,  Shiite’s  run  and  Redstone  creek, 
along  the  western  slope,  and  on  Cheney’ s run  as  well  as  on 
, the  several  forks  of  Meadow  run  on  the  east  side  of  the 
ridge,  fairly  good  exposures  occur,  showing  the  top  lime- 
stone to  be  very  pure,  the  middle  quite  earthy  and  the  loiver 
of  excellent  quality.  On  the  Wharton  furnace  property 
the  middle  one  is  nearly  20  feet  thick  and  yields  a lime  of 
very  superior  quality.  On  Cheat  river  a full  measurement 
shows  a solid  limestone  90  feet  thick.  A partial  section  of 
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tliis  mass  as  shown  on  Decker’s  creek  on  the  west  side  of 
the  ridge  is  given  in  Report  KK  p.  101. 

The  Lower  March  Chunk  Shales. 

These  contain  little  of  interest.  On  the  Conemangh  in 
both  gaps,  this  interval  contains  inncli  sandstone,  while  on 
the  Loyalhanna  only  red  shale  occurs.  On  the  Yongh- 
iogheny,  there  seems  to  be  only  shale,  while  on  the  National 
road  there  is  much  sandstone.  In  the  gax3  of  Cheat  river, 
according  to  Professor  White,  the  thickness  is  90  feet  and 
the  interval  is  occupied  wholly  by  shale. 

The  Silicious  Limestone. 

This  lies  at  the  base  of  the  Umbral  Group  and  is  a com- 
pound stratum.  The  upper  portion  is  a conglomerate  sand- 
stone of  varying  thickness,  in  which  are  great  numbers  of 
more  or  less  angular  fragments  of  the  Silicious  limestone. 
This  passes  down  imperceptibly  into  the  Silicious  limestone 
proper  which  in  its  turn  passes  into  the  Pocono  sandstone 
below.  The  fragments  in  the  conglomerate  portion  are  so 
clearly  free  in  most  cases  from  all  traces  of  aqueous  action, 
that  they  may  have  been  stripped  off  by  some  abrading 
agent,  while  the  limestone  bed  was  above  water  level. 

The  limestone  itself  is  an  exceedingly  fine-grained  rock, 
with  a delicate  blue  color  and  on  the  fresh  surface  it  shows 
no  lines  of  bedding.  It  has  a flint-like  fracture  and  no 
definite  cleavage.  On  the  long  exposed  surface,  the  color 
is  dull  brown  and  the  rock  resembles  a loose  sandstone. 
Under  such  circumstances,  the  structure  of  the  rock  is  per- 
fectly distinct  and  it  shows  curious  cross-bedding. 

At  first  glance  this  rock  is  hardly  to  lie  taken  for  a lime- 
stone and  the  silica  evidently  jiredoniinates  at  all  localities. 
At  the  same  time  lime  is  present  in  considerable  quantity, 
for  when  the  rock  is  burned  it  becomes  snow-white,  slakes 
readily  and  forms  a mortar  without  the  addition  of  sand. 

This  rock  passes  so  imperceptibly  into  the  Pocono  sand- 
stone that  it  might  more  properly  be  included  with  that 
group  than  with  the  Umbral. 

The  Silicious  limestone  is  of  greatest  importance  north- 
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ward  and  dwindles  sontliward.  On  the  Conemangh  it  is 
between  forty  and  fifty  feet  thick  in  both  gaps.  A similar 
thickness  prevails  in  the  gaps  made  by  the  Loyalhanna  and 
the  Yonghiogheny  ; bnt  southward  from  the  last  the  rock 
becomes  thinner,  being  only  about  18  feet  on  the  National 
road  and  barely  4 feet  where  last  seen  within  the  State. 
On  Cheat  river  it  has  wholly  disaj)peared. 


Chapter  VIII. 


The  Pocoao  (Yespeetia"^e)  Sahdstoke. 

As  already  intimated  the  relations  of  this  mass  to  the 
overlying  Umbral  are  very  close,  since  the  Silicions  lime- 
stone passes  down  imperceptibly  into  the  white  sandstone 
of  the  Vespertine.  The  latter  is  handsomely  exposed  in 
the  several  gaps  made  by  the  Conemangh,  the  Loyalhanna 
and  the  Yonghiogheny  through  Chestnut  ridge,  as  well  as 
in  most  of  the  deeper  hollows  on  both  sides  of  that  ridge 
within  Fayette  county.  Some  streams  in  Westmoreland 
cut  deeply  enough  into  the  ridge  to  expose  this  rock,  but 
for  the  most  iDart  they  show  only  the  lower  ]3ortion  of  the 
Umbral.  Along  Laurel  ridge  it  is  frequently  reached  by 
the  ravines  l3oth  in  Westinoreland  and  Fayette  and  is  fully 
exposed  in  the  gaps  made  by  the  Conemangh  and  the 
Yonghiogheny.  But  southward  from  the  latter  stream, 
where  the  ridge  disap j)ears  as  a ridge  in  the  “glades,” 
there  are  no  exposures,  as  the  streams  do  not  cut  deeply 
enough  into  the  country  to  reach  this  rock. 

On  the  Conemangh  under  the  arch  of  Chestnut  ridge,  this 
rock  consists  almost  wholly  of  sandstone,  there  being  only 
pockets  of  shale,  of  which  but  two,  at  250  and  290  feet  re- 
siiectively  from  the  top  of  the  sandstone  appear  to  be  per- 
sistent. About  midway  between  the  twm  layers  of  shale 
there  is  a bed  of  silicions  limestone,  4 inches  thick,  which 
seems  to  be  the  only  limestone  in  the  whole  group.  Thin 
shaly  bands  occasionally  occur,  which  contain  much  vege- 
table matter  and  in  some  of  them  there  are  films  of  coal. 
Aside  from  this,  the  whole  series  here  is  devoid  of  both  ani- 
mal and  vegetable  remains.  At  the  top,  the  rock  is  in  thin 
layers,  very  soft  bluish  gray  and  contains  much  mica,  but  by 
far  the  greater  portion  is  exceedingly  fine-grained  and  bears 
some  resemblance  to  quartzite.  The  cementing  material 
was  evidently  soluble  silica  and  in  this  is  the  chief  differ- 
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ence  from  the  Silicious  limestone,  in  which  the  cement  was 
carbonate  of  calcium.  Xear  the  base,  the  rock  becomes 
coarsely  conglomerate  and  the  pebbles  in  all  cases  are  pol- 
ished and  rounded,  so  as  to  show  that  they  had  been  sub- 
jected long  to  the  action  of  rumiing  water.  Here  and  there 
are  irregular  shaly  beds  Avith  nodules  of  iron  ore,  but  they 
are  enclosed  between  hard  rock,  so  that  mining  could  not  be 
profitable.  In  the  gap  through  Laurel  ridge  made  by  the 
Conemaugh  this  sandstone  sIioaa^s  the  same  character. 

On  the  Youghiogheny,  in  its  gap  through  Chestnut  ridge, 
the  exiiosure  of  the  Vespertine  is  quite  good  only  on  the 
western  slope  of  the  mountain,  Avhere  it  is  seen  to  be  a 
coarse  rock,  quite  flaggy  in  many  portions  and  shoAving  a 
tendency  to  become  shaly  tOAvard  the  middle.  The  thicker 
conglomerate  layers  are  AA-ell  marked  toAA^ard  the  base,  AAdiere 
pebbles  of  Avhite  quartz  are  numerous  and  many  of  them 
are  larger  than  a hen’s  egg.  As  on  the  Conemangh  these 
pebbles  are  clearly  polished  by  running  AAmter.  A peculiar- 
ity observed  here  is  the  exact  bedding  sIioaa'ii  by  those  con- 
glomerate layers  containing  the  smaller  pebbles.  In  the 
loAver  layers  of  that  kind,  the  pebbles  are  fiattened  and  ar- 
ranged in  almost  perfect  lines  according  to  their  longer  axes, 
and  the  layers  are  from  half  an  inch  to  tAvo  inches  aiiart. 
These  are  positively  characteristic  of  the  rock  and  the  ar- 
rangement bears  no  resemblance  to  that  in  any  other  con- 
glomerate excepting  one  to  be  described  hereafter,  Avhich 
occurs  in  the  Devonian  rocks.  On  the  eastern  side  of  this 
axis  the  character  of  the  rocks  is  the  same  except  that  tlie 
middle  portion  is  more  flaggy  than  at  the  Avest  end  of  the  gap. 

Along  the  National  road  on  the  Avest  slope  of  Chestnut 
ridge,  the  Pocono  sandstone  is  Avell  shoAvn  in  the  vicinity  of 
the  Turkey  Nest,  barely  four  miles  from  UniontoAvn.  There 
it  is  a flaggy  sandstone,  interstratified  AAdtli  nnmerons  thin 
beds  of  shale,  which  are  leaden-gray  in  color.  At  a little 
way  further  up  the  hill,  great  fragments  of  the  conglomer- 
ate portions,  containing  both  the  large  and  the  flattened 
pebbles  in  quantity,  have  rolled  doAAUi  the  hill-side  to  the 
road.  The  same  group  is  reached  again  at  the  summit  and 
huge  masses  of  the  conglomerate  layers  lie  streAvn  over  the 
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ground  in  the  Avoods  north  from  the  Sninniit  House.  Just 
heyond  that  liouse  and  at  a little  south  from  the  National 
road,  the  flaggy  layers,  belonging  iiiidAvay  in  this  series, 
haA’e  been  quarried  for  use  as  a firestone  in  lining  blast  fur- 
naces. The  same  portion  has  been  quarried  at  the  Turkey 
Nest,  but  there  it  is  thought  to  be  inferior  to  that  obtained 
at  the  top  of  the  ridge.  This  portion  is  handsomely  ex- 
jAosed  on  Dnnbar  creek  at  old  Center  furnace,  on  the  line 
betAA^een  Dunbar  and  Wharton  toAAUiships  of  Fayette  county. 
There  it  is  very  accessible  for  quarrying,  though  the  means 
of  ship23ing  it  are,  for  the  jAresent,  exceedingly  limited. 

SoutliAvard  from  the  National  road,  the  axis  of  Chestnut 
ridge  diminishes  in  height  so  that,  Avithin  a short  distance, 
the  VesjAertine  rocks  reach  barely  to  the  summit  and  for  the 
most  ]Aart  are  seen  only  in  the  deeper  ravines.  Crossing 
over  the  line  into  West  Virginia,  this  series  is  found  under 
the  same  arch  at  the  gap  of  Cheat  river,  Avhere  as  Prof.  I. 
C.  White  informs  me  the  thickness  is  480  feet.  It  occurs 
in  three  distinct  jAortions,  of  Avhich  the  tojA  and  bottom  are 
conglomerate  Avhile  the  middle  one  is  llaggy. 

On  Laurel  ridge  the  rock  is  less  conglomerate  at  the  ex- 
posures than  it  is  on  Chestnut  ridge.  For  the  most  lAart  it 
is  quite  flaggy  and  there  seems  to  be  an  almost  total  ab- 
sence of  shale.  The  rock  on  Laurel  ridge  is  much  Avhiter 
than  on  Chestnut  ridge  and  at  many  localities  it  seems  to  be 
almost  lAure  Avhite  sand. 

As  a rule  the  rocks  of  this  series  are  Avholly  non-fossilif- 
erous,  but  in  Victor  HoIIoav  of  Fayette  county,  through 
Avliich  a brauch  of  Georges  creek  floAvs,  the  folloAving  ex- 
posure Avas  found  near  the  base  of  the  groujA : 


1.  Gray  sandstone,  . . 

2.  Sante.  I )nt  mottled  and 

fossiliferous,  .... 

3.  Gray  sandstone,  . . 

4.  Like  No.  2, 

5.  Dark  shale, 

C.  Clay  and  sandstone,  . 
Total, 


. P 6" 

10" 
1'  2" 
1' 

8" 

. 3' 


8'  2" 


All  of  these  sandstones  resemble  quartzite  and  are  desper- 
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ately  hard.  N’os.  2 and  4 contain  many  fisli  spines,  while 
the  latter  shows  in  addition  nnmerons  small  and  indistinct 
univalves.  Zinc-blende  and  galena  occur  in  Xos.  2,  4 and 
6,  but,  as  may  be  seen  by  reference  to  the  summary  of  re- 
sources, the  quantity  is  insignificant. 


Chapter  IX. 

The  Devoniajst  Rocks. 

Within  the  Fayette  and  Westmoreland  district,  these 
rocks  are  exposed  in  the  Conemangh  and  Yonghiogheny 
gaps,  as  well  as  in  several  deep  gorges  on  the  sides  of  Lanrel 
and  Chestnut  ridges.  On  Chestnut  ridge,  north  from  the 
Yonghiogheny  river,  the  exposures  are  insignificant  and, 
for  the  most  part,  the  areas  are  too  small  to  be  represented 
on  the  map.  But  south  from  that  river  good  exposures  oc- 
cur on  both  sides  of  the  mountain  in  the  Dunbar  gap,  in 
the  gorges  of  Shute’s  run  and  Redstone  creek  on  the  west 
side  of  the  ridge,  and  in  several  hollows  at  the  head  of 
tributaries  to  Big  Sandy  Creek  on  the  east  side.  Along 
the  west  slope  of  Laurel  ridge  in  Westmoreland  county, 
they  are  reached  by  Tub-mill  run  and,  in  Fayette  county, 
several  branches  of  Indian  creek  expose  insignificant  areas. 
Southward  from  the  Youghiogheny,  they  are  not  shown,  as 
erosion  has  cut  but  shallow  valleys  in  the  Glade  country. 

Lithologically,  the  transition  from  the  Pocono  sandstone 
to  the  Devonian  is  sutficiently  distinct.  That  great  sand- 
stone breaks  down  into  a sandy  shale,  interstratified  with 
some  argillaceous  shale,  which  in  turn  becomes  merged  into 
the  well-defined  red-gray  to  olive  shales  and  sandstones  rep- 
resenting the  Devonian.  After  the  hasty  examination  made 
in  1876,  I regarded  the  two  groups  as  not  lithologically  dis- 
tinct ; but  the  examinations  made  during  1877  have  showed 
this  conclusion  to  be  erroneous. 

A detailed  section  of  the  Devonian  rocks  presents  little 
of  interest ; the  general  succession  as  comiDiled  from  the 


several  gaps  is  as  follows : 

1.  Shale  and  thin  gray  sandstones, 80' 

2.  White  to  reddish  gray  sandstones,  with  some  shale,  ....  70' 

3.  Reddish-gray  micaceous  sandstones,  with  red  to  gray  and 

olive  shales, 150' 

4.  Red  to  gray  shaly  sandstones,  with  variegated  clays  and 

shales, 200' 


Total, 


500' 


devonia:^  kooks. 
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No.  1 is  lithologically  a transition  mass  and  its  sandstone 
layers  bear  much  resemblance  to  the  Pocono,  rather  more 
so  indeed  than  to  those  of  the  lower  portions  of  this  group  ; 
but  the  relations  of  the  mass  are  well  shown  by  its  fossils. 
It  is  exjDosed  in  the  Conemaugh  and  Youghiogheny  gaj^s 
through  Chestnut  ridge,  as  well  as  along  the  National  road, 
as  it  winds  up  the  westei-n  slope  of  the  same  ridge.  How 
well  exhibited  this  portion  of  the  series  may  be  in  the  Cone- 
maugh gaj)  through  Laurel  ridge  I have  not  ascertained, 
but  it  is  thoroughly  well  shown  in  the  Youghiogheny  gap 
through  the  same  ridge.  At  all  the  localities  the  character 
is  the  same,  the  sandstones  are  light  gray  to  brown  and  in 
thin  beds,  while  the  shales  vary  from  brown  to  dull  blue. 

Of  the  rest  of  the  section,  by  far  the  greater  portion  con- 
sists of  shale  and  shaly  sandstone.  These  are  in  almost 
equal  proportion  and  alternate  in  layers  from  2 to  4 feet 
thick.  The  sandstones  are  exceedingly  micaceous  and  are 
little  other  than  compact  micaceous  mud.  Such  is  its 
character  on  the  Conemaugh  under  Chestnut  ridge,  but  in 
both  gaps  on  the  Youghiogheny  there  are  some  compact 
sandstones  which  would  be  suitable  for  building  purposes, 
while  further  south  in  Chestnut  ridge  the  Conemaugh  con- 
dition is  repeated.  The  micaceous  sandstones  are  red- 
dish brown  to  reddish  gray,  have  a concretionary  structure 
and,  for  the  most  part,  break  down  readily  on  exposure  to 
the  weather.  Characteristic  fossils  are  found  throughout 
the  mass  and  many  of  the  harder  layers  of  sandstone  have 
their  upper  surface  covered  by  a close  mat  of  fucoids.  Such 
layers  are  scattered  throughout  the  section. 

Near  the  middle  of  the  section,  is  a curious  conglomerate 
from  10  to  20  feet  thick,  which  seems  to  be  persistent,  hav- 
ing been  seen  on  the  Conemaugh,  the  Youghiogheny  and 
the  National  road.  In  color,  it  bears  much  resemblance  to 
that  at  the  base  of  the  Pocono  sandstone,  but  the  pebbles 
are  not  flattened  and  they  are  larger  than  those  seen  in  any 
other  conglomerate  shoAvn  within  the  district.  All  of  them 
are  rudely  oval,  thoroughly  rounded  and  polished  by  long 
rolling  in  water.  Most  of  the  larger  pebbles  are  of  quartz, 
but  with  these  are  vast  numbers  composed  af  felsite-por- 
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pliyry,  quite  soft  and  blackened  as  tliongli  by  exposure 
before  they  were  embedded  in  the  cementing  material.  The 
por]3hyry  of  these  pebbles  according  to  Mr.  Clarence  King, 
to  whom  they  were  submitted,  is  very  like  that  which  oc- 
curs in  the  archean  rocks  of  Canada. 

As  stated  in  the  footnote  on  p.  13,  I have  referred  these 
rocks  to  the  Catskill,  Formation  IX.  A list  of  the  fossils 
fonnd  in  them  will  be  given  in  the  last  chapter  of  this  re- 
port. 


GEOLOGY  BY  TOWJS^SHIPS. 


Chapter  X. 


FAYETTE  COUNTY. 

1.  Henry  Clay  Township  of  Fayette  County. 

This  is  the  extreme  southeast  township  of  Fayette  county 
and  lies  on  both  sides  of  Laurel  ridge,  being  bounded  on 
the  east  and  north  by  the  Youghiogheny  river.  At  the  west 
it  adjoins  Stewart  and  Wharton.  The  axis  of  Laurel  ridge 
enters  at  the  north  on  the  Youghiogheny  near  the  sharp 
southward  bend  of  the  river  and  crosses  the  National  pike  at 
a li  ttle  distance  west  from  the  high  knob  known  as  Hagerty’  s 
Hill.  The  drainage  at  the  north  and  east  is  tributary  to  the 
Youghiogheny  river,  while  in  the  southern  jiortion  Little 
Sandy  and  Gibons  Glade  runs  are  tributaries  to  Big  Sandy, 
which  empties  into  Cheat  river.  The  exposed  section  ex- 
tends from  the  Philson  coal  bed  to  the  Devonian  rocks. 

On  the  National  road  the  Mahoning  sandstone  and  the 
Philson  coal  bed  are  shown  at  the  western  line  of  the  town- 
ship, and  on  the  waters  of  Beaver  creek  the  Upper  Free- 
port coal  bed  is  mined  by  Mr.  Montague,  at  whose  pit  the 
exposure  is : 


02  KKK.  REPORT  OF  PROGRESS.  STEVElSTSOlSr,  1877. 

The  clay  parting  in  the  middle  of  the  coal  bed  varies  at 
the  expense  of  the  upper  bench.  The  same  bed  is  mined 
on  this  stream  by  Mr.  Moyes  and  Mr.  Church.  The  coal  is 
good  but  contains  a considerable  proportion  of  sulphur 
and  ash. 

The  final  outcrop  of  the  bed  on  the  west  side  of  the 
Laurel  ridge  axis  is  about  a mile  and  three  quarters  east 
from  the  township  line  and  the  axis  crosses  the  road  at 
about  three  quarters  of  a mile  further  east,  the  high  hill  at 
that  point  having  an  elevation  of  not  far  from  2,600  feet 
above  mean  tide.  On  the  crest  of  Hagerty’s  Hill  thePotts- 
ville  conglomerate  dips  eastward  and  remains  in  sight  to 
Mr.  Hagerty’ s residence.  The  Mahoning  sandstone  crosses 
the  road  within  less  than  half  a mile  west  from  Hall’s  run 
and  thence  almost  to  the  Youghiogheny  river  the  road  lies 
within  the  Lower  Barrens,  of  wliich  the  lower  portion  is 
well  shown. 

About  half  a mile  from  the  crossing  of  Hall’s  run  the 
Saltsburg  sandstone  is  shown  at  the  roadside  Avith  a coal  bed, 
1 foot  thick,  at  35  feet  beloAv  it.  The  sandstone  is  coarsely 
conglomerate.  The  little  coal  bed  is  mined  where  the  road 
comes  doAvn  to  Hall’s  run  the  second  time.  The  thickness 
is  nearly  eighteen  inches. 

Within  a short  distance  of  the  river  the  Upper  Freeport 
coal  bed  is  reached  and  it  is  mined  by  Mrs.  Lenhart  and 
Mr.  Easton.  This  bed  is  available  along  a branch  of  Hall’ s 
run  for  nearly  a mile  south  from  the  pike  and  is  mined  by 
several  persons.  It  is  double  but  the  parting  is  thin  and 
the  geneiul  structure  of  the  bed  bears  little  resemblance  to 
that  seen  on  the  Avest  side  of  the  axis.  The  partings  are 
numerous  l3ut  very  thin.  The  coal  is  tender,  someAvhat 
sulphurous,  contains  much  ash,  but  is  thought  to  be  an  ex- 
cellent fuel.  The  thickness  of  the  bed  varies  little  from 
four  feet. 

Along  the  road  leading  from  the  pike  to  the  soutliAA^est 
corner  of  the  toAAmship  there  are  feAv  exposures.  The  Potts- 
ville  conglomerate  is  AA’ell  shoAvn  near  Little  Sandy,  but  its 
eastern  outcroiA  crosses  to  the  west  side  of  the  road  at  some- 
what more  than  a mile  from  the  township  line  and  tonches 
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it  again  at  tlie  old  scliool-honse,  three  miles  from  the  pike. 
The  western  outcrop  of  the  same  rock  crosses  this  road  at 
a mile  and  a half  from  the  pike  and  joins  the  eastern  out- 
crop just  north  from  that  road. 

A narrow  area  between  these  outcrops  contains  rocks  of 
the  Umbral.  On  Little  Sandy  the  Upper  Mauch  Chunk 
shales  are  well  exposed  but  the  Mountain  limestone  is  con- 
cealed. Near  Mr.  Carroll’s  residence  is  a double  coal  heel 
which  is  said  to  have  the  following  structure  : 


1'  6”  ] 

2'  0"  [ 5' 
1'  6''  ] 


The  lower  portion  of  the  bed  is  not  exj)osed  in  full.  Tlie 
coal  has  been  digged  to  a slight  extent  and  it  is  said  to  be 
of  very  good  quality.  Some  iron  ore  is  associated  with  it 
but  the  quantity  is  very  small. 

At  Markleysburg,  near  the  headwaters  of  HalT  s run  the 
Upper  Freeport  coal  hed  is  reached  and  the  openings  are 
numerous.  In  general  character  the  bed  is  the  same  as  on 
the  pike  near  Somertield.  It  varies  little  in  thickness. 

Along  the  Youghiogheny  river  north  from  the  National 
road  to  Confluence  only  the  Lower  Barren  rocks  are  exposed. 
The  Mahoning  sandstone  is  well  shoAvn  for  nearly  four 
miles,  and  above  it,  at  the  proper  distance,  is  the  PJiilson 
coal  hed,  which  seems  to  be  about  2 feet  thick.  Immedi- 
ately above  the  sandstone  is  a yellow  ferruginous  limestone 
which  resembles  the  Johnstovui  ore  bed.  On  Tubmill  run, 
the  Upper  Freeport  coal  hed  is  mined  by  Mr.  Collins  and 
Mr.  J.  Van  Sickle,  who  have  it  four  feet  thick  and  of  fair 
quality.  On  the  river,  at  rather  more  than  two  miles  below 
Somerfield,  the  Upper  Freeport  coal  hed  is  brought  above 
water-level  by  a deep  westward  bend  in  the  river  and  is 
rudely  mined  at  low  water  bj^  Mr.  Flanagan.  One  expos- 
ure shows  one  foot  of  coal  immediately  below  the  Mahon- 
ing sandstone,  with  four  feet  of  clay  separating  it  from  the 
main  x)ortion  of  the  coal  below,  of  Avhich  only  two  feet  were 
exposed  Avhen  the  locality  was  examined. 
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Where  the  road  crosses  the  neck  at  somewhat  more  than 
two  miles  above  Confluence,  the  Saltsbnrg  sandstone  is 
seen,  apx)arently  as  coarse  in  grain  as  it  is  on  the  western 
side  of  the  axis.  Fragments  of  the  Morgantown  sandstone 
occur  still  higher,  and  on  the  north  side  of  the  neck  the 
Berlin  (?)  coal  is  opened  near  the  road  with  a thickness  of 
about  two  feet.  Several  openings  in  this  bed  are  worked 
along  the  river  hill. 

On  a little  run  entering  the  Youghiogheny  river  at  rather 
more  than  a mile  below  Confluence  the  Upper  Freeport 
coal  bed  is  mined  by  Mr.  Tissue  and  Mr.  Reid.  On  the 
latter  property  the  exposure  is. 


1.  Mahontngsandstone,  . . 

2.  Concealed,  

3.  Shale,  ....... 

4.  Coal,  

Clay,  ....... 

Coal 

5.  Concealed,  

6.  Freeport  limestone,  seen, 


sy 

15' 

S' 


15' 

2' 


Total, 


The  coal  is  very  brittle  and  is  l)roken  by  thin  partings. 
It  contains  numerous  streaks  of  brilliant  bituminous  mat- 
ter, which  do  not  become  discolored  by  exposure.  The 
proportion  of  ash  is  considerable,  but  the  coal  is  popular  as 
a fuel,  and  at  Confluence  is  preferred  by  many  to  that  from 
the  Plitshurg  coal  bed  as  obtained  from  Connellsville.  The 
limestone  is  imperfectly  exposed,  but  seems  to  be  of  good 
quality. 

On  the  road  leading  up  this  run  there  are  no  further  ex- 
posures until  the  Pottsville  conglomerate  is  reached  at  the 
township  line.  There  the  outcroi)  of  that  rock  crosses 
southward  and  fringes  the  hills  around  the  head  waters  of 
Laurel  run,  leaving  the  township  to  enter  Stewart  about 
one  mile  from  the  line  of  Wharton  township.  The  section 
within  this  area  reaches  to  the  base  of  the  Pocono  sand- 
stone, and  no  doubt  to  the  Devonian  rocks,  which,  how- 
ever, are  not  exposed. 

An  extensive  area  of  the  Umbral  rocks  occurs  on  the 
main  fork  of  Beaver  creek  within  this  townshqD.  The 
thickness  of  the  group  is  very  nearly  four  hundred  feet. 
The  Silicious  limestone  is  well  exposed  and  exhibits  the 
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ordinary  characteristics  ; but  the  mountain  limestones  are 
very  imperfectly  shown.  The  Upper  Manch  Chnnk  inter- 
val is  occupied  mostly  by  sandstones  and  there  are  no  traces 
of  the  iron  ores  belonging  to  that  portion  of  the  series. 

2.  Whartoist  Township  of  Fayette  County. 

This  adjoins  Henry  Clay  at  the  west,  and  is  west  and 
south  from  Stewart.  Its  western  boundary  is  the  crest  of 
Chestnut  ridge.  The  drainage  in  the  southern  jiortion,  by 
means  of  Big  Sandy  and  its  tributaries,  leads  to  Cheat 
river,  but  in  the  northern  portion.  Meadow  run.  Laurel  run 
and  Dunbar  creek,  all  flow  to  the  Youghiogheny  river.  The 
synclinal  of  the  valley  crosses  the  National  road  at  two  miles 
west  from  the  village  of  Farmington,  but,  southward  from 
that  road,  it  becomes  somewhat  obscure,  as  the  trough  be- 
comes very  shallow  toward  the  State  line.  The  exposed 
section  in  the  township  extends  from  midway  in  the  Lower 
Barrens  to  the  Devonian  rocks. 

Little  Sandy  or  Glade  Run. — On  this  stream  the  Upper 
Freeport  coal  hed  was  once  opened  about  half  a mile  below 
Shinbone  Alley,  but  the  pit  has  long  been  deserted.  The 
coal  is  said  to  be  nine  feet  thick  and  of  good  quality.  It  lies 
directly  under  the  Mahoning  standstone,  wdiich  here  is  37 
feet  thick  and  somewhat  coarser  than  usual.  The  Freeport 
limestone  is  rather  more  than  nine  feet  thick  and  yields  a 
very  excellent  lime. 

At  the  first  bridge  below  the  village  of  Shinbone  the 
Freeport  sandstone  comes  up  from  the  run.  It  is  a coarse 
gray  rock,  very  massive  and  for  some  distance  its  fragments 
cover  the  surface.  Over  it  is  the  Lower  Freeport  coal  hed, 
which  is  four  feet  thick  and  of  good  quality.  At  ten  feet 
below  the  sandstone  is  the  Lower  Kittanning  coal  hed,  2 
feet  6 inches  thick,  with  which  a limestone  is  occasionally 
associated.  No  further  exposures  occur  until  near  Dennis’ 
saw-mill,  where  the  Clarion  coal  hed,  four  feet  thick,  is  ex- 
posed at  the  roadside.  At  the  saw-mill  the  Pottsville  con- 
glomerate is  reached.  On  the  road  leading  from  the  saw- 
mill to  the  National  road  the  Upper  Freeport  coal  hed  is 
mined  on  the  old  Shepard  place  and  is  easily  accessible  to 
5— KKK. 
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the  township  line  in  the  hills  between  the  Little  Sandy  and 
Gibbons  Glade  run.  The  bed  varies  little  from  five  feet, 
the  clay  parting  being  included. 

Big  Sandy  Creek. — At  a short  distance  north  from  the 
State  line,  Grosses  run  enters  Big  Sandy.  On  this  stream, 
near  the  clay  pike,  Mr.  H.  Seaton  mines  the  Upper  Free- 
port coal  toed.,  which  shows  : 


..  Mahoning  saiidstOD«»  seen*  • • • « 


2.  Shale, 


3.  Vp^tT  Freeport  coal  bed,  ..»••• 

Coal, 

Carbon,  shale, 

Coal 

Coal,  , ..  4 • 

Coal 

Clay 

Coal, 

Clay,  

Coal, 

Clay, 

Coal, 

Bony  coal 

Clay, 

C0<2/, . 4 . • • 

Clay, 

Coal, 


Total, 


I'  0" 
O'  8" 
1'  0" 
0'  10" 
0'  6" 
0'  1" 
0'  6" 
0'  2" 
O'  6" 
O'  1" 
0'  6" 
O'  4" 
O' 1-2" 
0'  8" 
0'  1" 
2'  9" 


1ft' 


2' 


28'  7" 


This  measurement  was  obtained  at  the  mouth  of  the  pit, 
but  at  twenty  yards  inside  the  structure  is  altogether  differ- 
ent, being : 


Coal, 

Clay, 

Coal, 

Bony  coal. 

Coal, 

Clay, 

Coal, 

The  coal  obtained  inside  of  the  pit  is  said  to  be  very  good 
and  it  is  well  liked  for  fuel.  On  the  same  property  the 
Freeport  limestone  has  been  opened  and  found  to  be  ten 
feet  thick  with  the  bottom  not  yet  reached.  On  the  west 
side  of  the  run  is  Mr.  Fisher’s  opening  in  a four  feet  coal 
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bed.  There  are  no  exposures  in  the  immediate  vicinity  of 
this  opening  but  the  bed  is  most  probably  the  Clarion. 

On  the  clay  pike  the  Pottsville  conglomerate  crosses  the 
road  about  two  thirds  of  a mile  from  Grosses  run,  and  thence 
to  the  summit  of  Chestnut  ridge  the  road  lies  in  the  Umbral 
rocks,  the  Silicions  limestone  being  reached  at  the  summit. 
On  the  Seaton  road  there  are  no  exposures,  but  in  the  hol- 
lows between  these  roads,  as  well  as  in  those  south  from 
the  former  there  are  many  imperfect  exposures  of  the  Lower 
Carboniferous  rocks.  IS’one  of  the  hollows  is  cut  deeply 
enough  to  exhibit  the  Devonian  rocks,  which  are  not  reached 
along  this  ridge  until  the  head  of  the  main  fork  of  Grosses 
run. 

On  the  main  stream  of  Big  Sandy  the  exposures  are  im- 
perfect until  below  Elliot’ s mill  or  Shinbone  post  office  as 
it  is  on  the  map.  Nearly  a mile  above  this  mill,  on  a branch 
of  the  creek,  the  Upper  Freeport  coal  hed  is  mined,  and  at 
the  saw-mill,  where  this  run  is  crossed  by  the  Farmington 
and  Shinbone  Alley  road,  the  Mahoning  sandstone  is  ex- 
posed. 

Along  Big  Sandy  the  Upper  Freeport  coal  bed  is  again 
reached  in  the  hills  at  the  mouth  of  Cheney’s  run.  On  this 
stream  the  Morgantown  sandstone  is  exposed  on  the  hill 
opposite  Wharton  furnace,  where  it  is  sho-wn  to  the  thick- 
ness of  20  feet.  The  rock  is  mostly  fine-grained  though  it 
contains  occasional  pots  of  conglomerate.  As  far  as  seen, 
it  is  massive,  shows  no  lines  of  bedding  and  Aveathers  dull 
gray.  It  splits  handsomely  and  it  was  used  at  Wharton 
Furnace  both  for  building  and  for  lining  the  furnace.  On 
the  east  side  of  this  hill  the  Flic  Liclc  coal  bed  was  once 
opened  and  was  found  to  be  someAvhat  more  than  two  feet 
thick.  On  the  same  side  of  the  hill  on  the  furnace  prop-- 
erty  the  Black  Fossiliferous  limestone  is  exposed  two  feet 
thick,  embedded  in  black  shale  and  having  a four-mch  coal 
bed  at  3 feet  below  it,  which  rests  on  a rather  lean  kidney 
ore.  At  eighty  feet  above  the  Black  limestone  fragments 
of  the  Green  Fossiliferous  limestone  were  seen. 

At  280  feet  below  the  Morgantown  sandstone,  measured 
up  the  dip,  the  BollAmr  fireclay  is  exposed  in  the  road  lead- 
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ing  cloAvn  tlie  run  from  the  furnace.  The  IMalioning  sand- 
stone forms  a small  bluff  in  the  hill  above  the  road  and  at 
one  time  the  Upper  Freeport  coal  bed  was  mined  here.  Re- 
specting the  thickness  of  the  coal  bed  no  definite  informa- 
tion could  be  obtained,  as  the  opening  has  been  long  deserted 
and  no  one  knows  anything  about  it.  The  fireclay  is  about 
ten  feet  thick,  quite  light  blue,  non-plastic,  varies  much  in 
quality  and  as  usual  is  associated  with  lump  iron  ore. 

On  tile  oiiposite  side  of  the  run  a coal  bed  is  exposed, 
which  was  benched  for  a long  distance  up  the  hill-side.  At 
an  opening  now  worked,  the  coal  is  exposed  for  2 feet  6 
inches  but  at  some  distance  inside  it  becomes  3 feet.  At 
from  G to  10  inches  below  this  bench  is  another,  0 inches 
thick.  The  coal  is  a very  fair  fuel,  though  iiieces  lying  on 
the  dumj)  show  that  it  contains  a considerable  proportion 
of  sulphur  and  ash.  At  30  feet  above  this  bed,  the  interval 
being  occupied  by  shale,  is  another  bed,  which  has  been 
mined.  When  visited  the  pit  was  almost  closed  by  a fall 
at  the  mouth  and  little  could  be  learned  by  direct  examina- 
tion. Near  the  mouth  the  bed  is  said  to  be  C feet  thick, 
but  it  soon  becomes  only  4 feet.  On  toj)  it  has  a thin  layer 
of  compact  carbonaceous  shale.  The  coal  is  thought  to  be 
quite  good.  This  bed  is  the  Loicer  Kittann ing.  Above  it  is 
argillaceous  shale  passing  ux^ward  into  a shaly  sandstone, 
the  whole  exx)osure  being  12  feet.  Between  this  and  the  Boli- 
var fireclay  everything  is  concealed. 

At  a little  distance  uorthAvest  from  the  furnace  the  BrooJc- 
rille  coal  bed  is  cxxaosed  in  the  road  at  al)out  15  feet  above 
the  Piedmont  sandstone  and  apx)ears  to  be  not  far  from  2 
feet  thick.  The  Mount  Samge  coal  bed  was  once  mined 
near  tlie  furnace  as  well  as  at  two  pits  lArobably  one  fourth 
of  a mile  southwest  from  it.  As  all  these  X)its  have  fallen 
in  the  bed  cannot  be  measured.  It  is  said,  hoAvever,  to  be 
nearly  four  feet  thick  and  to  yield  strong  coal.  Its  value 
as  a coking  coal  was  tested  by  the  firm  that  operated  the 
furnace,  Imt  the  coke,  though  compact  and  strong,  was  too 
sulxdiurous  to  be  of  any  use. 

The  lower  division  of  the  Pottsville  conglomerate  seems  to 
be  not  more  than  50  feet  thick  and  foi’  the  most  jDart  is  but 
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a coarse-grained  sandstone  with  only  occasional  pebbly 
layers.  It  is  Avell  exposed  at  the  furnace  and  its  outcrop 
line  along  the  base  of  the  mountain  passes  but  a little  dis- 
tance west  from  the  furnace  stack. 

On  the  Wharton  Furnace  property  the  Umliral  iron  ores 
were  mined  energetically  both  by  benching  and  drifting. 
The  lines  of  benching  extend  for  long  distances  both  north 
and  south  from  Cheney’s  run,  but  the  drifts  and  other 
workings  are  in  wTetched  condition  and  no  direct  informa- 
tion respecting  the  thickness  of  the  beds  or  the  character 
of  the  ores  can  be  obtained.  On  a hill-side,  about  one 
fourth  of  a mile  west  from  the  furnace  the  following  sec- 
tion was  measured : 


1.  Pottsville  conglom- 

erate,   

2.  Interval, 

3.  Little  Flag  ore  bed, 

4:  Interval, 

5.  L’tle  Iloneyc’b  o.  b., 

C.  Interval, 

7.  Big  Flag  ore  bed,  . 


28. 


8.  Interval, 3 

9.  Big  Honeycomb  ore 

bed, 

10.  Interval, 

11.  HuBton  ore  bed,  . . 


? 

lO' 

? 

20 

? 

/ 

2S 

r 

? 

so 

g 

20 

10' 

20' 


50' 


20' 


A still  lower  bed  known  as  the  Big  Bottom  was  once 
opened  on  this  hill,  but  the  pit  is  now  concealed. 

The  Mountain  limestone  was  quarried  on  this  run  at 
somewhat  more  than  a mile  from  the  furnace.  Only  the 
middle  and  lower  beds  are  now  exposed,  and  they  are  sep- 
arated by  about  40  feet  of  shale.  The  upper  of  these  is  20 
feet  thick,  compact  and  loaded  with  fossils.  The  specimens 
in  the  harder  portions  are  crushed,  but  those  from  the  argil- 
laceous portions  are  in  excellent  condition.  This  ivas  quar- 
ried to  supply  the  furnace.  The  other  bed  is  8 feet  thick, 
blue,  free  from  clays,  contains  many  fossils,  and  yields  a 
beautifully  white  lime.  Between  this  and  the  Silicious 
limestone  there  is  an  alternation  of  shales  and  sandstones 
not  shown  in  detail.  One  layer  of  sandstone  is  locally  cel- 
ebrated as  the  “Grindstone  Rock,”  and  it  is  much  used  for 
that  purpose. 
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The  Silicious  limestone  shows  the  ordinary  character  and 
rests  directly  on  the  Pocono  sandstone.  Further  up  the 
run  occasional  outcroppings  of  the  Devonian  rocks  occur, 
but  there  are  no  connected  exposures. 

Above  the  mouth  of  Cheney’s  run  no  exposures  were 
found  on  Big’  Sandy  until  very  near  the  road  leading  from 
Fayette  Si^rings  to  Wharton  Furnace,  just  below  which  is 
a deserted  opening  in  the  Lower  Kittanning  coal  &ecZ  where 
the  exx)0sure  is  : 


6' 


10' 


4' 

20' 

The  shale  overlying  the  coal  bed  is  argillaceous  below, 
but  becomes  somewhat  arenaceous  above  and  contains 
numerous  impressions  of  coal  plants.  The  coal  is  now 
wholly  concealed,  as  the  face  of  the  cliff  has  fallen  for  a 
distance  of  40  or  50  feet,  covering  the  mouths  of  all  the 
openings.  Tlie  upper  portion  of  the  bed  for  6 inches  is 
said  to  be  a cannel-like  shale. 

On  a little  branch  coming  in  here  is  the  somewhat  cele- 
brated  Fayette  Spring,  issuing  from  shale  at  100  feet  below 
the  Mahoning  sandstone.  Reference  to  it  will  be  made  in 
another  chapter.  Following  up  the  road  leading  past  the 
spring  to  the  ISTational  road,  one  soon  reaches  the  Mahon- 
ing sandstone,  which  here  is  but  a flaggy  rock.  The  Up- 
per Freeport  coal  heel  is  not  exposed,  but  below  its  place 
for  60  feet  there  is  a clay  shale,  imperfectly  bedded  and 
containing  a large  quantity  of  nodular  iron  ore. 

As  one  apj^roaches  the  i^ike  along  Big  Sandy,  he  comes 
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upon  an  extensive  series  of  drifts  in  the  Umbral  ores  wliich. 
Avere  worked  eight  or  ten  years  ago  to  supply  Wharton 
Furnace.  The  measurements  obtained  there  are  as  follows : 


1.  Pottsville  conglom- 

erate,   

2.  Interval, 

3.  L'tleHoneyc’b  o.  b., 

4.  Interval, 

5.  Big  Flag  ore  bed,  . 

6.  Interval, 

7.  Rock  ore  bed,  . . . 

8.  Interval, 

9.  BigHoneyc’borebed 

10.  Interval, 

11.  Huston  ore  bed,  . . 

12.  Interval,  ... 

13.  Big  Bottom  ore  bed. 


30 


? 30 

? 22 

? li 
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? Z7 
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The  details  respecting  these  ores,  in  so  far  as  they  can  be 
obtained,  are  given  in  the  chapter  on  the  iron  ores.  The 
beds  are  from  three  to  ten  inches  thick,  and  the  percentage 
of  metallic  iron  varies  from  22  to  35.  In  nearly  every  in- 
stance the  ore  is  an  oxide  on  the  crop,  but  except  the  Little 
Honeycomb  and  the  Little  Flag,  they  all  change  to  a car- 
bonate Avithin  a short  distance  under  the  hill. 

The  intervals  between  the  ore  beds  are  filled  for  the  most 
part  by  dnll  red  shales,  but  a flaggy  sandstone,  10  feet 
thick,  usnally  covers  the  Rock  vein  and  a someAvhat  simi- 
lar rock  rests  on  the  Big  Bottom.  At  a feAv  feet  above  the 
Big  Honeycomb  is  a fine  plastic  fire-clay,  4 feet  thick,  im- 
mediately underlying  a thin  coal  bed^  which  seems  to  be  the 
only  representative  of  the  Sharon  Coal  group  south  from 
the  National  road  on  the  east  slope  of  Chestnut  ridge. 

On  this  furnace  tract  there  occurs  at  not  more  than  ten 
feet  below  the  Big  Bottom  another  ore  bed  knoAvn  as  the 
Red  Belt,  which  derives  its  name  from  the  peculiar  color 
of  the  overlying  shale.  This  ore  is  of  little  value. 

Near  the  National  road  are  two  qnarries  at  which  the 
Silicions  limestone  has  been  quarried  for  use  in'  rej)airing 
the  pike.  The  rock  shows  the  usual  characters  at  both 
quarries,  but  at  one  it  is  roofed  by  a reddish  shale,  while 
at  the  other  it  underlies  a rather  compact  sandstone.  Be- 
low, it  gradually  merges  into  the  Pocono  sandstone. 
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Along  the  National  Road.  Just  east  from  Farmington  a 
fork  of  Meadow  run  crosses  this  road.  Beginning  at  a little 
distance  south  and  then  following  the  road  westward  to  the 
synclinal,  which  crosses  near  the  toll-gate  at  two  miles  from 
Farmington,  the  following  section  was  obtained  : 


1.  Shale, 


2.  Sandstone, 


3.  Concealed, 


4.  Sandstone, 

5.  Shale,  . . 

6.  Concealed, 


7.  Shale, 

8.  Pkilson 

9.  Shale, 


10.  Mahoning 

11.  Shale,  . . 

12.  UpperFre 

Total, 273' 

The  Upper  Freeport  coal  bed.  is  not  exposed  in  the  creek 
at  the  pike,  though  at  a little  distance  south  from  that  point 
it  lias  lieen  stripped  out  of  the  bottom.  At  a mile  from  the 
pike  the  coal  has  been  mined  on  this  creek  by  Mr.  Dean, 
and  it  is  now  mined  by  Mr.  McCartney.  The  bed  is  double, 
the  benches  being  2 feet  0 inches  to  3 feet  and  1 foot  to  1 
toot  6 inches,  separated  by  1 foot  6 inches  of  clay.  The 
coal  is  quite  good  and  is  used  in  the  vicinity,  but  many  of 
the  residents  iirefer  to  haul  their  fuel  from  th.Q  P ittsbur g 
bed  in  Worth  Union  township. 

The  Mahoning  sandstone  is  first  seen  in  the  road  imme- 
diately east  from  Farmington  and  thence  eastward  to  the 
township  line  it  is  frequently  exposed  along  the  pike.  It 
is  irregularly  cross-bedded,  very  light  gray  but  speckled 
near  the  outcrop  with  small  stains  of  iron,  which  give  it  a 
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very  peculiar  appearance.  The  rock  contains  some  white 
mica,  some  feldspar  and  is  mostly  tine-grained  though  some 
of  the  layers  are  slightly  conglomerate.  The  same  rock,  as 
well  as  the  Upper  Freeport  coal  bed,  remains  above  water 
level  along  Meadow  run  to  the  line  of  Stewart  township. 

The  Philson  coal  bed  is  seen  on  the  pike  only  at  Farm- 
ington and  eastward,  but  its  blossom  was  seen  at  various 
places  along  Meadow  run  as  well  as  on  the  road  leading 
from  Farmington  to  Elliot’s  mill.  No  openings  in  this  bed 
were  found,  but  the  roadside  exposures  show  the  coal  to  be 
very  hard  and  in  large  measure  quite  slaty.  The  spring 
supplying  the  watering  trough  Just  east  from  Farmington 
flows  off  tills  coal. 

The  interval.  No.  6,  contains  a small  coalbed  near  Farm- 
ington, which  is  much  better  exposed  near  the  Stone  House 
hotel,  four  miles  west  from  Farmington,  where  it  is  2 feet 
6 inches  thick  and  is  mined.  The  sandstone,  N o.  2,  is  ex- 
posed near  the  Presbyterian  church  west  from  Farmington 
and  at  half  a mile  further  west  it  is  strewn  over  the  fields 
in  huge  blocks.  It  doubtless  represents  the  Saltsburg 
sandstone.  Near  the  church  it  is  flaggy  but  in  the  fields 
beyond  it  is  massive.  The  concealed  interval.  No.  3,  con- 
tains a thin  coal  bed,  which  at  one  time  was  mined  near  the 
church,  where  it  was  found  to  be  somewhat  more  than  2 
feet  thick  and  to  be  associated  with  an  irregular  limestone. 

The  upper  members  of  the  section  remain  in  sight  to  the 
Stone  House,  the  eastern  outcrop  of  No.  2 being  at  half  a 
mile  east  from  that  house.  West  from  that  locality  there 
are  no  exposures  until  near  Mr.  Snider' s residence,  where 
the  Pottsville  conglomerate  is  reached.  The  Piedmont 
sandstone  is  a fine  grained  massive  rock,  very  light  gray 
and  exceedingly  pure.  Under  it  is  the  Mount  Sarar/e  coal 
bed,  nearly  four  feet  thick,  which  is  mined  by  Mr.  Snider 
and  yields  a very  fair  coal.  The  Pottsville  conglomerate  is 
a massive  rock  containing  occasional  jDebbly  layers,  but  it 
is  by  no  means  so  coarse  as  the  Pocono  sandstone.  The 
Umbral  rocks  are  moderately  well  shown  along  the  pike 
near  Mr.  Snider’s  house,  where  the  limestones  of  the  group 
have  been  quarried  and  drifts  have  been  run  in  on  the  ore 
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beds.  The  Pocono  sandstone  conies  np  east  from  Mr.  Sni- 
der’s and  owing  to  tlie  sharp  grade  in  the  road  remains  in 
sight  to  the  summit,  where  the  coarse  conglomerate  near 
the  base  is  well  exposed.  The  flaggy  middle  portion  is 
quarried  near  the  summit  for  use  as  a flrestone.  Pock  from 
this  quarry  was  employed  in  lining  Mr.  Oliphant’s  new  fur- 
nace and  it  is  ship^ied  largely  to  the  Edgar  Thompson  Steel 
Works. 

Along  Meadow  run  within  the  limits  of  this  township, 
the  exposures  are  few  and  unsatisfactory.  The  Upper 
Freeport  coal  hed  is  available  the  whole  way  and  is  mined 
near  the  western  outcrop  by  Mr.  Harrison  Wiggins.  Near 
the  summit  of  the  mountain  the  Umbral  ores  were  once 
benched  for  use  at  Coolspring  furnace,  but  the  works  are  in 
a condition  of  hopeless  decay  and  one  is  unable  to  ascer- 
tain even  the  number  of  the  beds.  Mr.  F.  H.  Oliphant,  for 
whom  the  ores  were  digged,  asserts  that  they  are  of  excellent 
quality  and  that  the  ore  from  one  of  the  beds  is  fully  equal 
to  the  Blue  Lump  of  the  Pittsburg  Group.  The  forks  of 
Meadow  run  barely  expose  the  Devonian  rocks  near  their 
heads. 

Dunhar  CreeTx  . — This  heads  in  Chestnut  ridge  near  Dun- 
bar’s Cam]i  and  flows  northwardly  and  northeastwardly 
until  it  passes  out  of  this  township  near  Center  furnace. 
The  western  outcrop  of  the  Pottsville  conglomerate  lies 
east  from  the  creek  and  occasionally  small  patches  of  the 
Lower  Productive  Coal  Series  are  caught  in  the  hills  near 
the  stream.  The  region  drained  by  this  creek  is  for  the 
most  jjart  a wilderness  and  details  can  be  obtained  only 
with  the  utmost  difficulty. 

At  Center  furnace  the  creek  is  joined  by  Laurel  run. 
Between  the  two  streams  a high  hill  rises,  on  which  the  con- 
glomerate is  exposed  fully  50  feet  thick,  but  the  lower  por- 
tion only  remains,  the  Mount  Savage  coal  5e(^and  the  Pied- 
mont sandstone  having  been  removed  by  erosion.  Under- 
lying the  conglomerate  but  a few  feet  is  a peculiar  iron  ore 
which  must  occur  in  considerable  quantity,  as  it  was 
benched  extensively  for  use  at  Center  furnace.  Fragments 
show  it  to  be  reddish  brown  and  much  lilce  a roasted  ore. 
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while  the  freshly  exposed  surface  has  some  resemblance  to 
an  impure  micaceous  ore.  In  descending  from  the  con- 
glomerate to  the  furnace,  one  finds  the  Umbral  group  to  be 
350  feet  thick,  but  it  is  wholly  concealed  except  the  Silici- 
ous  limestone,  which  is  seen  passing  into  the  Pocono  sand- 
stone, of  which  a cliff  overhangs  the  old  furnace  stack. 

On  Laurel  run  about  a mile  from  the  furnace  the  Potts- 
ville  conglomerate  is  reached  and  the  stream  falls  over  it. 
No  definite  exposure  of  the  Piedmont  sandstone  Avas  found 
and  no  evidence  of  the  presence  of  the  Mount  Savage  coal 
hed  was  observed.  A short  section  obtained  between  this 
point  and  the  mouth  of  Rock  run,  a distance  of  one  eighth 
of  a mile,  is  shown  in  Fig.  32  : 


1.  PottsviUe  coDglomeratei  seen,  . . . 


Q.  loterval,  not  fally  shows,  .... 

8.  Little  Honeycomb  ore  bed,  .... 

4.  Shale  and  sandstone, 

6.  Conglomerate,  

6.  Interval, 

7.  Big  Honeycomb  ore  bed 

e.  Shale, 


9.  Sandstone, 
10.  Clay,  . . 

Total,  . 


O'  4"  to  8" 
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1' 
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1'  8" 
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106'  4" 


The  Pottsville  conglomerate  has  the  usual  characteristics, 
contains  numerous  pebbly  layers,  among  them  one  Avhose 
pebbles  are  Avater-tvorn  fragments  of  iron  ore.  Some  layers 
are  rich  in  impressions  of  plant  stems.  The  interval.  No. 
2,  is  occupied  by  sandstone  and  shale,  not  exposed  in  de- 
tail. The  former  shows  many  excellent  stems  of  calamites 
well  preserved  and  several  feet  long,  though  very  slender. 
In  the  latter  there  is  a bed  of  cannel-lilve  shale,  10  inches 
thick. 

The  Little  Honeycomb  is  a very  fine  gTained  ore,  bluish- 
gray  and  somewhat  micaceous.  It  is  not  a continuous 
plate,  but  is  made  up  of  flattened  nodules,  so  closely 
packed  as  to  be  a layer.  The  ore  seems  to  be  of  a superior 
quality  but  it  Avas  not  used  at  the  old  furnace.  No.  5 is  a 
curious  conglomerate,  made  from  fragments  of  iron  ore  and 
the  Silicious  limestone  Avith  some  sand,  the  whole  being  ce- 
mented by  carbonate  of  iron.  The  layer  is  persistent  along 
a line  of  nearly  a mile  and  is  well  exposed  on  both  Laurel 
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and  Rock  run.  Tliongli  containing  a considerable  propor- 
tion of  iron,  it  holds  so  mncli  foreign  matter  as  to  Ije  value- 
less. The  presence  of  fragments  of  the  Silicions  limestone 
suggests  the  existence  of  an  anticlinal  at  no  great  distance 
from  this  locality.  The  interval  between  the  conglomerate 
and  the  Big  Honeycomb  contains  only  shale. 

The  Big  Honeycomb  is  a double  bed,  thus  : Ore,  4 inches  ; 
clay,  10  inches  ; ore,  6 inches  to  8 inches. 

The  upper  layer  is  decidedly  silicions  and  in  all  proba- 
bility is  of  little  value.  The  lower  layer  is  a very  pretty 
ore  and  much  of  it  is  geodal.  The  interior  of  the  geodes  is 
lined  by  small  but  beautifully  perfect  crystals  of  chalybite 
accompanied  by  numerous  small  crystals  of  quartz,  some 
of  which  are  half  an  inch  long.  Many  pieces  show  a con- 
siderable quantity  of  crystalline  quartz,  which  may  perhaps 
detract  somewhat  from  the  value  of  the  ore. 

The  other  ores  l^elonging  to  this  group  are  not  exposed 
along  the  run.  Nearer  the  furnace  one  of  the  layers  of  the 
Mountain  limestone  is  exposed  and  from  it  the  limestone 
was  obtained  for  use  at  the  furnace.  At  the  furnace  the 
haggy  layers  of  the  Yespertine  or  Pocono  sandstone  are  in 
the  creek  bed. 

3.  Stewart  Township  of  Fayette  County. 

This  township  lies  nortli  from  Wharton  and  Henry  Clay. 
It  is  divided  by  the  Youghiogheny  river  and  the  crest  of 
Laurel  ridge  is  its  eastern  lioundary.  The  axis  of  that 
ridge  crosses  the  Youghiogheny  liver  near  the  78th  mile 
post,  somewhat  more  than  three  miles  east  from  Oliiopyle 
Falls.  The  synclinal  crosses  the  same  river  midway  be- 
tween the  mouths  of  Jonathan’s  run  and  Bear  run.  The 
section  extends  from  nearly  500  feet  above  the  Upper  Free- 
port coal  heel  to  the  Devonian  rocks,  the  last  being  fairly 
well  shown  in  the  Laurel  ridge  gap. 

Alone/  the  Tougli  ioejlieny  Fleer. — The  Pottsville  conglom- 
erate comes  down  to  the  river  from  tlie  southeast  at  Ohio- 
pyle  Falls,  but  no  satisfactory  exposure  of  the  mass  is  given 
in  the  hills.  Its  thickness  is  not  far  from  100  feet.  The 
Umbral  rocks  are  almost  wholly  concealed,  the  Silicions 
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limestone  alone  being  exposed.  This  is  shown  at  a mile 
and  a quarter  above  the  falls  and  rests  directly  on  tJie  Po- 
cono  sandstone,  which  forms  a cliff  on  the  hill-side  and  is 
barely  300  feet  thick.  This  sandstone  varies  from  shaly  to 
compact  and  some  portions  are  qidte  comxiact. 

In  the  first  rock  cut,  nearly  two  miles  above  the  falls,  the 
Pocono  sandstone  is  seen  resting  directly  on  the  Devonian 
rocks,  the  whole  mass  dipping  west-northwest  at  the  rate  of 
20  degrees.  In  this  cut  the  exposure  is  nearly  200  feet 
thick  and  the  Devonian  rocks  consist  mainly  of  brownish 
red  shales  and  sandstones,  the  latter  being  micaceous  and 
without  regular  bedding.  Their  tendency  is  to  weather 
into  rounded  surfaces  as  if  having  a concentric  structure. 
Throughout  the  rock  is  argillaceous  and  some  of  the  shales 
are  distinctly  olive.  Many  layers  show  surfaces  matted 
with  fucoids,  while  others  are  crowded  with  characteristic 
mollusks. 

From  this  cut  there  is  a concealed  gap  extending  in  line 
of  dip  nearly  half  a mile.  Were  the  dip  to  retain  its  ab- 
ruptness, this  interval  should  contain  500  feet  of  rock  ; but 
on  the  eastern  side  of  the  gap  the  dip  is  very  much  less 
than  on  the  western  side  and  the  thickness  of  the  concealed 
interval  is  therefore  much  less  than  500  feet,  and  in  all  prob- 
ability it  is  little  more  than  200  feet,  if  the  relations  be- 
tween the  different  portions  of  the  group  are  the  same  here 
as  under  the  arch  of  Chestnut  ridge.  In  the  next  cut  the 
exposure  is  : (Fig.  38. ) 
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No.  4 is  for  tlie  most  part  fine-grained,  gray,  compact, 
but  contains  some  conglomerate  and  some  pots  of  shale 
near  the  top.  In  the  upper  layers  fucoids  occur  in  great 
numbers.  Nos.  7,  9,  and  11,  contain  conglomerate  layers 
and  in  No.  11  the  pebbles  are  very  large.  A large  part  of 
No.  9 is  flaggy,  almost  laminate  and  the  bed  shows  distinct 
jointing  throughout.  This  section  is  exposed  near  the  78th 
mile  post,  where  the  axis  of  the  Laurel  ridge  anticlinal 
crosses  the  river. 

The  sandstone.  No.  4,  was  next  seen  on  the  east  side  of 
the  axis,  near  Mr.  J.  Morrison’s  house,  and  in  this  vicinity 
the  following  section  was  obtained:  (Fig.  34.) 
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The  sandstone.  No.  7,  of  this  section,  is  the  same  with 
No.  4 of  the  last,  so  that  in  this,  68  feet  of  the  missing  in- 
terval is  reached.  No.  4 of  this  section  is  gray,  contorted, 
has  iiots  of  gray  and  drab  shale,  and  contains  imperfect 
impressions  of  jilant  stems.  The  lower  portion  is  very  com- 
pact, and  the  rock  would  be  a good  building  stone.  The 
thin  sandstones  of  No.  6 are  somewhat  conglomerate.  No. 
1 is  dark  reddish-brown,  soft,  micaceous  and  flaggy,  and  in 
general  appearance  bears  much  resemblance  to  the  brown 
stone  used  in  New  York  city  for  building  purj)oses.  It 
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seems  to  be  quite  soft  when  first  taken  from  the  quarry,  but, 
on  exposure,  it  hardens  so  as  to  be  a very  durable  stone.  It 
has  been  quarried  near  the  county  line,  alongside  of  the 
railroad.  The  whole  section  was  carefully  examined  for 
fossil  remains,  but  aside  from  the  indistinct  fucoids  refeiTed 
to,  none  was  found. 

Following  the  railroad  and  river  down  from  the  point 
above  Ohiopyle,  where  the  conglomerate  reaches  the  river, 
one  finds  the  upper  portion  of  that  rock  forming  the  river 
bed  above  the  falls  to  beyond  the  bridge.  This  iiortion, 
the  Piedmont  sandstone,  is  for  the  most  part  quite  coarse, 
many  of  the  layers  being  crowded  with  pebbles,  some  as 
large  as  an  almond.  In  all  cases  the  pebbles  are  smooth  as 
though  they  had  been  long  subjected  to  the  action  of  run- 
ning water.  This  Piedmont  sandstone  is  almost  30  feet 
thick,  and  is  the  rock  over  which  the  water  flows  at  the 
falls. 

Immediately  below  the  falls  the  Mount  Savage  coal  Toed 
is  seen  under  this  sandstone,  is  from  zero  to  15  inches  thick, 
and  it  has  been  digged  on  both  sides  of  the  stream.  The 
quality  of  the  coal  is  said  to  be  very  good.  The  lower  por- 
tion of  the  Piedmont  sandstone  is  badly  twisted,  and  con- 
tains discs  and  pots  of  coal,  of  a shape  such  as  might  be  ex- 
pected when  a soft  mass  is  entangled  in  the  sandstone  and 
submitted  to  heavy  pressure.  Sometimes  the  coal  occurs 
in  mere  films  between  the  contorted  layers,  and  at  others  it 
seems  to  be  a continuous  mass  for  a few  yards,  with  a 
thickness  of  several  inches.  Below  the  coal  comes  the  con- 
glomerate proper,  which,  below  the  falls,  forms  the  banks 
of  the  river.  It  varies  much  in  character,  some  portions  be- 
ing quite  fine-grained,  while  others  are  very  coarse. 

Here  the  river  makes  a long  horse-shoe  curve,  the  dis- 
tance being  nearly  two  miles,  while  across  the  neck  it  is 
barely  300  yards.  In  making  this  bend,  the  river  falls  87 
feet,  so  that  on  the  lower  side  the  upper  Mauch  Chunk 
shales  are  reached.  The  total  thickness  of  the  conglom- 
erate, including  the  Piedmont  sandstone,  is  barely  100  feet. 

On  the  peninsula  within  this  curve  the  following  section 
was  obtained:  (Fig.  35.) 
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1.  Sandstone, 

2.  Clay,  ? 

3.  Coal  bed,  . 

4.  Clay,  . . 

5.  Coal  bed, 

6.  Clay,  . . 

7.  Sliale,  . . 


8.  Sandstone  and  concealed, 


9.  Coal  bed,  Brookville, 

10.  Clay, 


11.  Piedmont  sandstone, 


Total, 
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The  section  to  and  including  No.  7 was  obtained  in  a 
well ; the  remaining  portion  was  seen  in  the  river  bank. 
The  sandstones  are  very  massive  and  the  lower  one,  No. 
6,  is  fully  30  feet  thick.  The  upper  coal  bed,  Nos.  3,  4 and 
6,  is  qnite  good  but  no  attempt  has  been  made  to  work  it. 
The  lower  bed  is  no  longer  exposed,  but  the  number  of 
deserted  openings  shows  that  at  one  time  it  was  mined 
quite  extensively.  The  thickness  is  given  on  information 
and  the  coal  is  said  to  be  very  good.  The  same  bed  is  ex- 
jDOsed  in  the  railroad  cut  immediately  west  from  Ohiopyle 
station,  where  it  is  seen  to  be  a double  bed,  the  two  por- 
tions being  separated  by  8 feet  of  shale.  In  this  cut  the 
Piedmont  sandstone  is  imperfeetJy  exposed. 

In  a long  cut,  beginning  at  a little  way  from  Ohiopyle 
and  continuing  to  the  water  tank,  the  Pottsville  conglom- 
erate is  seen  rising  rapidly  above  the  track,  so  that  midway 
in  the  cut  the  Upper  Mauch  Chunk  shales  are  exposed. 
The  section  here  is  : 


1.  Pottsville  conglomer- 
ate,   


2.  Shale,  with  thin  sand- 
stones,   

.3.  Coal  bed, 

4.  Shale,  

5.  Sandstone, 

Total, 


. 50' 

30' 

. 1'  3'  to  2' 9" 
. 3' 

. 25' 

110'  9" 


The  conglomerate  is  quite  coarse  and  many  of  the  peb- 
bles are  twice  as  large  as  a pea.  The  coal  bed  has  never 
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been  mined  bnt  it  seems  to  contain  little  asli  and  should 
yield  a good  fnel.  Aside  from  a few  nodules,  no  iron  ore 
was  observed  in  the  shales.  The  sandstone,  IS’o.  5,  is  well 
exposed  near  the  w^ater  tank.  Owing  to  the  course  of  the 
river  the  rocks  rise  rajoidly  down  stream  so  that  between 
Jim’s  run  and  Bear  run  the  conglomerate  is  high  up  in  the 
hill,  bnt  as  the  latter  stream  is  approached  that  rock  comes 
down  toward  the  track  and  is  exposed  as  a magnificent 
cliff.  At  two  hundred  yards  east  from  the  71st  mile-post 
it  is  within  ten  feet  of  the  track  and  from  that  point  it  rises 
in  each  direction. 

At  Bailey’s  Point,  opposite  the  mouth  of  Jonathan’s  run, 
the  following  section  was  obtained  : 


At  8 feet  above  IS’o.  3 there  is  carbonaceous  shale  18 
inches  thick.  The  coal  bed  shows  the  following  structure  : 

Coal,  10  inches ; clay,  1 inch ; carb.  shale,  2 to  4 
inches  ; coal^  3 to  6 inches.  The  carbonaceous  shale  has 
regular  cleavage  and  comes  out  in  blocks.  The  w’hole  bed 
is  very  impure  bnt  it  is  clearly  the  same  with  that  of  the 
last  section.  The  little  coal,  ]S"o.  5,  is  sadly  distorted  and 
broken.  The  ores  in  Nos.  4 and  6 are  evidently  of  no  eco- 
nomic value,  as  they  are  only  nodular.  That  in  No.  6 occurs 
in  considerable  quantity  and  is  of  good  quality,  but  the 
quantity  is  not  sufficient  to  make  it  important.  Betw^een 
this  and  Bear  run,  a distance  of  one  eighth  of  a mile,  the 
coal  bed  describes  four  marked  curves,  each  petty  synclinal 
carrying  it  below  the  track. 

Near  the  71st  mile-post,  the  Pottsville  conglomerate  forms 
a cliff,  in  whose  face  a great  cavern  has  been  eroded  l)y  the 
weather.  The  mass  is  someAvhat  thicker  here  than  is 
usually  the  case  as  it  has  cut  out  much  of  the  underlying 
shale.  At  the  base  for  ten  feet  it  contains  fragments  of  a 
coal,  hed^  some  of  them  quite  large.  This  bed  has  no  repre- 
sentative in  any  section  obtained  along  the  railroad,  so  that 
6— KKK. 
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in  all  probability  it  was  removed  from  tlie  whole  area  during 
the  deposition  of  the  conglomerate,  and  these  fragments 
are  all  that  remain  to  tell  of  its  existence.  It  may  be 
equivalent  to  the  little  bed  so  persistent  immediately  under 
the  conglomerate  on  the  west  side  of  Chestnut  ridge. 


In  the 


next  long 


side-cutting  west  from  Bailey’s  Point, 


the  exposure  is  : (Fig.  38.) 


38. 


1.  Conglomerate,  


2.  Shale  and  sandstone, 
8.  Coi7/  bed,  .... 

4.  Clay 

6.  Iron  ore 

6.  Shale 

7.  Flaggy  sandstone,  . 


Total, 


1'  to  3' 
. . 9' 

. . O' 


And  at  the  70th  mile-post  the  section  is  : (Fig.  39.) 


3 9. 


1.  Shale, 


2.  Coal  bed, 


15' 


1'  Pf 


3.  Clays, 


4.  Sandstone,  seen. 
Total, 


/ 

18 


18' 


37'  4'' 


In  the  latter  section  the  coal  bed  is  in  two  benches,  10  and 
2 inches,  separated  by  4 inches  of  shale  and  is  slaty 
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tlirongliont.  The  ore  in  the  clay  below  the  coal  is  quite 
variable  both  in  quantity  and  quality,  so  much  so  that  no 
conclusion  respecting  its  value  can  be  reached.  Within  a 
short  distance  here  it  varies  from  3 feet  to  a mere  line  of 
insignificant  nodules.  In  the  second  section  the  clays  below 
the  coal  bed  contain  coal  streaks.  The  same  clays  contain 
abundance  of  X)lant  stems  and  occasional  impressions  of 
leaves.  In  both  sections  the  sandstone  show  many  stems. 

The  interval  between  the  coal  and  the  sandstone  shows  a 
decided  thickening  Avestward  from  Ohiopyle,  and  in  a cut 
just  above  the  mouth  of  Laurel  run  it  is  still  further  in- 
creased, the  detailed  section  being  as  follows  : 

1.  Shale 

2.  Coal  hcd,  .... 

3.  Shale 

4.  Clav  and  sandstone, 

6.  Shale 

6.  Nodular  ore,  . . . 

7.  Shale 

8.  Coat  and  shale,  . . 

9.  Shale, 

10.  Coaly  slate,  . . . 

11.  Shale 

Total, 40'  4" 

The  sandstone  is  justbeloAv  the  track,  but  is  Avell  exposed 
on  the  opposite  side  of  the  run  in  Springfield  toAvnship. 
No.  8 consists  of 

Coal,  1 inch ; clay,  10  inches  ; carb.  shale,  5 inches ; 
clay,  8 inches  ; carb.  shale,  4 to  8 inches.  The  carbonaceous 
shales  are  very  compact  and  come  out  in  blocks.  They  as 
Avell  as  No.  10  contain  great  numbers  of  Amgetable  impres- 
sions, mostly  belonging  to  Calamites.  On  the  opposite 
side  of  the  run  a layer  of  shale  at  this  horizon  shows  many 
fine  impressions  of  leaves. 

South  and  West  from  the  Youghiogheny  Hirer. 

Laurel  Run.  This  is  a tributary  to  MeadoAv  run,  enter- 
ing it  at  nearly  a mile  from  the  Youghiogheny  river.  On 
this  stream  the  Pottsville  conglomerate  comes  up  nearly  a 
mile  from  its  mouth  and  soon  rises  so  as  to  form  the  crest 
of  the  hills  on  the  south  and  Avest  sides  of  its  drainage 
area.  Where  the  road  leading  to  Sugar  Loaf  mountain 
crosses  the  run  the  Upper  Mauch  Chunk  shales  are  reached 
and  one  of  the  coal  decls  belonging  to  that  group  is  ex- 
posed, while  further  up  the  stream  the  Mountain  limestones 
and  the  Silicious  limestone  are  fairly  well  shoAAm.  The  last 
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rests  directly  on  tlie  Pocono  sandstone.  On  tlie  ridge,  of 
wliicli  Sugar  Loaf  is  a portion,  only  tlie  Lower  Carbonifer- 
ous rocks  are  sliown  toward  Laurel  run,  but  on  the  ojixio- 
site  side  toward  tlie  river,  tlie  Devonian  rocks  are  exposed 
in  a broad  deep  ravine.  On  Sugar  Loaf  itself  tlie  Silicioiis 
limestone  was  seen  in  and  above  the  road,  while  near  the 
crest  of  the  hill  the  several  layers  of  the  Mountain  lime- 
stone are  partially  exposed.  Along  this  road,  which  leads 
to  Continence,  the  conglomerate  is  reached  at  the  line  of 
Henry  Clay  township. 

Meadoio  Hun.  This  large  stream  enters  the  Yonghio- 
gheny  at  but  a short  distance  below  the  falls.  At  its  month 
the  Pottsville  conglomerate  forms  abrupt  walls  on  both 
sides.  The  road  leading  by  this  stream  crosses  the  neck  of 
a large  curve,  so  that  at  one  third  of  a mile,  the  BroolinUle 
coal  bed  is  reached  and  its  blossom  is  exposed  at  the  road- 
side. ISTo  further  exposure  occurs  until  the  road  again 
reaches  the  creek,  but  the  hillside  is  covered  by  immense 
blocks  of  the  coarsely  conglomerate  Saltsbnrg  sandstone. 
At  somewhat  more  than  a mile  from  the  river  Mr.  Potter 
mines  the  Upper  Freeport  coal  bed,  which  at  his  opening 
is  nearly  five  feet  thick,  with  the  Freeport  limestone  well 
shown  at  about  four  feet  below  it. 

At  the  hill-.top  between  this  stream  and  Laurel  run  great 
fragments  of  the  Saltsbnrg  sandstone  were  seen  on  Mr. 
Joseph  Leonard’s  X)roperty.  The  rock  is  not  in  place  and 
no  measurement  of  its  thickness  can  be  made.  Mr.  Leon- 
ard lias  opened  the  Upper  Freeport  coal  bed  and  at  his  pit 
it  varies  from  3 to  5 feet,  showing  the  latter  thickness  near 
the  month  of  the  entry.  Below  it,  is  clay,  2 ft.  6 in.  with 
nodular  iron  ore,  which  rests  on  the  Freeport  limestone,  of 
which  2 ft.  are  exposed.  The  Mahoning  sandstone  is  seen 
above  the  coal  and  seems  to  be  barely  40  ft.  thick,  for  at 
that  distance  above  the  coal  there  is  an  impure  or  ferruginous 
limestone  with  which  a thin  coal  bed  is  said  to  be  asso- 
ciated. 

On  a little  stream  flowing  through  this  property  to  Mea- 
dow run  the  following  section  was  obtained  : 
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1.  Mahoning  sand.stonc, 

2.  Shale, 

3.  Upper  Freeport  coat  bed, 

4.  Clay, 

5.  Freeport  limestone,  . 

6.  Interval 

7.  Lower  Freeport  coat  bed. 


8.  Freeport  sandstone, 


9.  Concealed, 

10.  Coat  blossom.  Lower  Kittanning,  . • 

Total 


In  tlie  vicinity  of  tlie  Leonard  property,  there  seem  to 
have  been  many  openings  on  the  Upper  Freeport  coal  led, 
but  all  have  been  deserted,  though  the  coal  from  them  is 
said  to  be  quite  as  good  as  that  from  the  openings  now 
worked  on  Meadow  run.  The  Freeport  sandstone  occurs 
in  a bold  cliff,  which  is  fully  exposed  by  this  little  run  as 
well  as  by  the  road  leading  to  Meadow  run. 

On  Meadow  run,  about  a mile  above  this  locality  a sec- 
tion was  obtained  on  Mr.  Gf.  Potter’s  property,  which  is 
continuous  with  the  last. 


1.  Freeport  sandstone,  seen,  .... 

2.  Lower  Kittanning  coat  bed,  , . . 

3.  Concealed  interval, 

4.  Sandstone 

6.  Shale 

6.  Clarion  coal  bed, 

7.  Clay,  seen, 

Total 


4 

T-T~' 

2. 

/ \. 

Cf—r 

? 

22 

^jo^d 

/ \ / . ) ^ 

2o 

6' 


10'  to  20' 

0'  to  10' 

. . 3'  C" 

. . 89'  6" 


The  Freeport  sandstone  is  well  exposed  along  the  run 
and  its  cliff  is  easily  followed.  At  this  exposure  it  is 
flaggy,  though  much  twisted  at  the  base.  The  Lower  Klt- 
tanning  coal  hed  is  for  the  most  part  a rich  carl:)ouaceous 
shale,  with  a 6 in.  layer  of  bituminous  coal  at  the  bottom. 
No.  4 is  a variable  compact  sandstone,  varying  at  the  ex- 
pense of  the  underlying  shale  and  sometimes  cutting  out 
even  a portion  of  the  Clarion  coal  hed.  That  coal  bed  is 
mined  by  Mr.  Potter.  It  is  separated  into  three  distinct 
benches  but  the  partings  contain  no  shale.  The  coal  from 
this  bank  is  said  to  be  very  a good  fuel. 

At  one  time  the  Lower  Freeport  coal  hed  was  mined  on 
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Mr.  I.  Collins’  property,  where  it  is  5 ft.  thick,  but  it  is  so 
badly  broken  by  thin  slates  that  working  is  nni^rolitable. 

From  this  locality  to  the  line  of  Wharton  township  along 
the  main  fork  of  Meadow  run  as  well  as  on  the  branch 
heading  near  Farmington,  the  Up])er  Freeport  is  accessible 
in  the  hills  and  the  FreeiDort  limestone  seems  to  be  rarely 
absent. 

On  Beaver  run,  which  enters  Meadow  run  at  two  miles 
below  the  line  of  Wharton  township  the  Freeport  sand- 
stone is  continuously  ex^josed  to  the  township  line.  At 
one-fourth  of  a mile  above  the  mouth  of  this  stream  the 
Lower  Klttanning  coal  bed  is  exjDosed  in  the  bluff,  5 ft.  11 
in.  thick  and  underlaid  by  25  ft.  of  shale  and  clay  to  the 
run.  The  coal  is  sadly  distorted  by  pots  of  clay,  sandstone 
and  iron  ore  so  that  no  section  of  it  can  be  made.  Many 
slates  break  up  the  coal  and  pyrites  is  abundant  so  that  the 
mass  is  utterly  worthless.  The  Freeport  sandstone,  as  on 
Mr.  Potter’ s property,  is  ffaggy  and  contains  immense  num- 
bers of  vegetable  impressions.  The  bottom  is  very  irregu- 
lar and  the  top  layers  of  the  coal  curve  with  the  bottom 
layers  of  the  sandstone. 

At  a short  distance  further  up  a massive  sandstone  is 
shown  in  the  run,  but  in  the  absence  of  exposures  in  the 
immediate  neighborhood,  it  was  found  impossible  to  deter- 
mine whether  this  be  the  Pottsville  conglomerate  or  the 
thick  sandstone  between  the  Broolimlle  and  Clarion  coal 
beds.  It  is  clear,  however  that  an  anticlinal  axis  crosses 
the  run  here,  for  at  barely  one  fourth  of  a mile  below  the 
townshii:)  line  the  Freeport  sandstone  is  seen  in  the  hillside 
and  the  C larion  coal  bed  is  mined  at  a few  feet  above  the 
level  of  the  run.  The  structure  here  is  so  different  from 
that  observed  at  the  Potter  pit  that  I give  it  in  detail, 
thus : 


The  coal  from  this  bed  must  be  quite  inferior,  for  the 
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boiler  of  tlie  tannery  bas  supplied  clinker  sufficient  to  mac- 
adamize the  road  from  the  pit  to  the  tannery.  The  coal  is 
soft  and  cakes  readily.  The  Lower  Kittanning  coal  bed  is 
not  exposed  here.  At  this  place  the  rocks  have  gained  their 
proper  dip. 

Cucumber  Run.  This  nm  enters  the  Youghiogheny 
river  at  but  a short  distance  below  the  month  of  ]\Ieadow 
rnn.  On  the  road  between  the  month  of  Meadow  run  and 
this  stream  the  BrooTitille  coal  bed  is  mined.  It  is  2 ft.  3 
in.  thick  and  yields  a very  fair  coal.  The  Clarion  coal  bed 
was  opened  higher  up  the  hill,  but  the  coal  was  not  good 
and  the  opening  was  deserted. 

At  barely  one  eighth  of  a mile  from  the  river  are  the 
falls,  which  have  acquii’ed  some  local  celebrity.  There  the 
water  falls  37  ft.  over  the  Piedmont  sandstone  into  a 
picturesque  little  glen.  Under  the  falls  the  following  sec- 
tion is  exposed:  (Fig.  44.) 


1.  PiedmoQt  saDdstoDCi 

2.  Ccalhed,  .... 

S.  SandstoDe.  . . . 

4.  Carboaaceooa  shale, 

5.  Coai  bed,  .... 

6.  Shale. 

7.  Coai  bed,  .... 

6.  Sbalj  sandstone,  . 

Total,  .... 


25' 

0'  7" 
4' 

V 2" 

r 

r 5" 
4" 
S' 

43'  2" 


Yos.  2 and  4 are  not  constant  and  disappear  at  only  a 
few  yards  below  the  falls.  They  are  similar  in  character 
to  the  fragmentary  masses  of  coal  akeady  referred  to  as 
occurring  in  Ohiopyle  Falls.  Frequently  Yo.  2 is  crushed 
so  as  to  destroy  its  structure.  Yo.  4 is  a rich  carbonace- 
ous shale,  brealdng  in  blocks  and  it  would  no  doubt  prove 
to  be  quite  as  good  for  fuel  as  the  coal  from  some  beds  be- 
longing to  the  Upper  Productive  Coal  Series.  Yo.  o,  the 
Mount  Savage  coal  bed,  seems  to  be  regular  and  quite 
good.  Year  the  mouth  of  Cucumber  it  has  been  opened 
rudely  along  its  face  and  the  structure  thus  exposed  is : 
(Fig.  45.) 


Coal, 

Clay, 

Coal, 


V 

l"to3" 

1'6" 


Total, 


. 2'  8" 


It  lies  directly  under  the  Piedmont  sandstone  and  only 
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one  foot  of  clay  separates  it  from  the  sandstone  below,  so 
that  the  Nos.  2,  4 and  7 of  the  falls  section  are  wanting. 
They  are  evidently  only  fragments  of  the  main  bed. 

The  conglomerate  is  well  shown  in  the  bed  of  the  rnn  for 
a considerable  distance  above  the  first  road  crossing,  and 
just  below  the  forks  of  the  stream  the  BrooJcmlle  coal  heel 
was  once  mined.  Along  the  main  fork  of  the  run  no  ex- 
posures were  seen  except  near  the  toj^  of  the  ridge  separat- 
ing it  from  Meadow  run,  where  the  Saltsburg  sandstone 
was  found  in  great  masses.  About  one  fourth  of  a mile  up 
the  north  fork  the  following  section  was  observed  on  Mr.  H. 
Carson’ s pro]perty : (Fig.  46.) 


1.  Argillaceous  shale. 

2.  Clarion  coal  bed,  . 


3.  Shale. 


4.  Sandstone.  . . 
6.  Iron  ore,  . . . 
6.  Argillaceous  shale. 

Total 


SO' 


10' 

2" 

6' 

56'  8" 


The  coal  bed  is  in  three  benches,  12,  12,  and  6 inches, 
but  there  is  no  shale  in  the  partings.  The  coal  seems  to  be 
quite  good  and  comparatively  free  from  sulphur.  The  ore 
bed  is  persistent  but  unfortunately  is  so  thin  as  to  be  worth- 
less. The  interesting  feature  in  this  section  is  the  disap- 
pearance of  the  thick  sandstone  which  usually  appears  be- 
low the  Clarion  coal  heel.  This  coal  bed  has  been  oiDened 
by  Mr.  Carson  at  another  locality  further  up  the  run,  where 
it  shows  the  same  structure  but  the  roof  contains  some  are- 
naceous shale. 

The  Freeport  limestone  is  reached  at  the  head  of  this 
fork  on  Mr.  Elijah  Briner’s  property,  where  it  has  been 
mistaken  for  iron  ore.  As  is  frequently  the  case,  the  rock 
is  quite  ferruginous  for  a few  feet  from  the  crop,  but  it  is 
certain  to  become  an  ordinary  limestone  at  no  considerable 
distance  under  the  hill.  The  area  of  the  Upper  Freeport 
coal  hed  is  almost  divided  by  Cucumber  run,  if  indeed  it  be 
not  wdiolly  divided.  The  exposures  are  quite  imperfect 
along  Briner’s  ridge,  toward  the  run,  so  that  in  the  absence 
of  close  instrumental  measurements  the  matter  could  not  be 
determined.  On  the  map  the  outcrop  is  given  as  curving 
round  the  head  of  the  stream. 
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North  from  Cucumber  Nun.  On  the  road  leading  north 
from  Cucnmber  run,  the  following  section  of  the  Lower 
Productive  Coal  Series  was  obtained:  (Fig.  47.) 


The  Mahoning  sandstone  is  not  exposed  in  detail  along 
the  road,  but  such  exposures  as  do  occur  show  it  to  be  for 
the  most  part  a flaggy  rock,  though  some  of  the  layers  are 
quite  massive  and  contain  some  conglomerate. 

The  Upper  Freeport  coal  bed  is  not  opened  anywhere  be- 
tween Cucumber  run  and  Jonathan’s  run,  but  its  blossom 
was  seen  in  the  road  as  well  as  on  the  property  of  Mr.  P. 
Tharp.  Though  occasionally  3 feet  6 inches  thicis,  it  is 
usually  too  thin  to  be  of  any  value,  No  exj)osure  of  the 
Freeport  limestone  in  place  was  found  and  the  thickness 
given  in  the  section  is  that  observed  in  an  abandoned 
quarry.  Many  fragments  were  seen,  which  show  the  rock 
to  be  dull  bluish-gray,  quite  compact  and  of  fairly  good 
quality.  The  Bolivar  fireclay  is  well  shown  at  the  road- 
side as  well  as  at  several  places  on  the  Tharp  and  Stewart 
properties,  but  the  best  exposure  is  on  Smalley’s  spring 
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run,  where  the  clay  is  8 feet  thick,  with  huge  lumps  of  a 
handsome  iron  ore  scattered  through  it.  It  is  precisely 
similar  to  the  clay  from  the  same  horizon  at  Bolivar. 

The  coal  heel,  ISTo.  8,  was  observed  only  on  Smalley’s  run 
and  it  is  clearly  absent  at  all  the  road  exposures.  It  is  not 
the  same  with  that  seen  at  the  same  horizon  on  Mr.  Joseph 
Leonard’ s property,  near  Meadow  run. 

The  Lower  Freeport  coal  hed  is  mined  by  Mr.  E,.  Tharp, 
at  whose  opening  it  shows : (Fig.  48.) 


The  thickness  is  said  to  be  nearly  7 feet,  but  this  could 
not  be  ascertained  by  actual  measurement  as  the  pit  con- 
tained much  water.  On  Smalley’ s run  there  is  a deserted 
opening  in  the  same  bed,  of  which  Mr.  D.  S.  Stewart  gives 
the  following  as  the  section  : (Fig.  49.) 


1.  Coal, 

2.  Shale, 

3.  Coal, 

4.  Shale, 

5.  Coal, 


V 6"  ) 


5' 


>11'  6" 
V 

2'  6" 

1'  0"  ) 


The  coal  from  these  oioenings  is  said  to  be  very  good. 

The  Freeport  sandstone  is  well  exposed  on  the  main  road, 
on  the  by  road  leading  to  Tharp’s  coal  pit  and  on  Tharp’s 
run.  The  upper  portion  is  flaggy  but  the  lower  portion  is 
very  compact.  The  rock  contains  much  feldspar  and  breaks 
vdth  a coarse  gritty  surface.  It  evidently  occupies  the 
greater  part  of  the  interval,  No.  14,  near  the  base  of  which 
is  seen  the  blossom  of  the  Lower  Kittanning  coal  hed, 
already  referred  to  as  shown  on  Meadow  run  at  Mr.  Potter’s 
place.  It  is  not  fully  exposed  in  this  neighborhood,  but  so 
far  as  seen,  it  is  a mass  of  carbonaceous  shale  containing 
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thin  streaks  of  coal.  No.  16,  the  Clarion  coal  hed^  and 
No.  18,  the  Brookmlle  coal  bed,  are  exjiosed  only  by  their 
blossoms  and  are  not  mined.  The  interval  between  these 
beds  contains  much  sandstone. 

Following  the  road  leading  from  Cucumber  to  Jonathan’s 
run,  one  finds  no  exposure  above  the  section  until  at  170 
feet  above  the  Upper  Freeport  coal  bed  the  Saltsburg  sand- 
stone is  reached.  It  is  a massive,  compact  sandstone,  very 
closely  resembling  the  Pottsville  conglomerate  as  it  appears 
in  the  southern  portion  of  the  Ligonier  valley.  Many 
layers  are  coarsely  conglomerate  and  pebbles  are  thickly 
distributed  throughout  the  whole  mass.  Its  fragments 
cover  the  hillsides  and  mingling  with  those  of  the  Mahon- 
ing sandstone,  render  much  of  the  land  unfit  for  cultiva- 
tion. The  thickness  of  the  stratum  is  not  shown  in  this 
vicinity,  but  it  is  not  less  than  45  feet,  for  a layer  of  it  is 
shown  near  the  Stone  Schoolhouse  at  215  feet  above  the 
Upper  Freeport  coal  bed. 

West  from  the  road  there  are  some  high  knobs  rising  500 
feet  above  the  Upper  Freeport  coal  bed  but  they  afford  no 
exposures. 

Near  Mr.  Nicolay’s  house  on  this  road,  the  blossom  of 
a thin  coal  bed  was  seen,  and  at  Mr.  Totten’s  house  is  an- 
other, 100  feet  below  the  last  and  3 feet  thick.  At  one  time 
the  latter  was  mined,  but  the  opening  has  been  abandoned 
and  the  thickness  is  given  on  information.  This  bed  is  90 
feet  above  the  Philson  coal  bed,  which  is  exposed  on  the 
property  of  Mr.  Martin  Mitchell  near  Jonathan’s  run,  where 
it  is  3 feet  thick.  The  bed  near  Mr.  Nicolay’s  house  is  em- 
bedded in  variegated  shales  and  it  may  represent  the  Flic 
Lick  coal  bed,  as  it  is  about  260  feet  above  the  Upper  Free- 
port. 

On  Mr.  Mitchell’s  property  the  Freeport  limestone  is  18 
feet  thick  and  yields  excellent  lime  for  agricultural  pur- 
poses, though  near  the  outcrop  it  shows  a good  deal  of  iron 
ore.  At  Mr.  Mitchell’s  quarry  the  cover  of  debris  is  so 
thick  that  although  8 feet  of  stripping  has  been  done,  yet 
the  Upper  Freeport  coal  bed  has  not  been  exposed.  The 
Bolivar  fire-clay  underlies  the  limestone  and  is  apparently 
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very  good.  At  50  feet  below  the  limestone  Mr.  Mitchell  has 
an  oj^ening  in  the  Lower  Freeport  coal  Toed  which  shows : 
(Fig.  60.) 


Coal, 

Clay, 

Coal, 


2' 

1'2" 

2' 


] 


The  lower  portion  was  not  fully  exposed,  being  concealed 
by  mud  and  water  owing  to  the  defective  drainage  of  the 
pit.  The  coal  is  good,  comes  out  nicely  in  lumps,  burns 
rapidly,  but  contains  much  xiyrites  in  streaks  from  one 
eighth  to  one  fourth  of  an  inch  thick.  The  middle  clay  is 
ordinarily  a compact  fire-clay  crowded  with  rootlets,  but  in 
some  portions  of  the  pit  it  is  a very  hard  carbonaceous 
shale  containing  thin  streaks  of  coal  and  coming  out  in 
blocks.  At  65  feet  below  this  bed  is  the  Lower  Kittanning 
coal  bed,  which  is  now  concealed  but  it  is  said  to  be  3 feet 
thick. 

At  the  mouth  of  Jonathan’s  run,  which  enters  the  river  at 
about  three  miles  below  the  falls,  the  U.  Mauch  Chunk  shales 
are  exposed  with  the  Pottsville  conglomerate  overlying 
them,  and  the  latter  rock  is  shown  along  the  run  to  some 
distance  above  the  stave  factory.  The  bluffs  facing  this 
run  are  singularly  free  from  exposures  and  few  details  could 
be  obtained  for  four  miles  from  the  river.  The  Saltsburg 
sandstone  was  seen  on  the  divide  between  this  stream  and 
Laurel  run,  where  its  character  is  the  same  as  on  the  river 
hiUs. 

ISTorth  from  Jonathan’s  run,  on  the  river  hill,  the  Free- 
port limestone  and  the  Upper  Freeport  coal  hed  are  ex- 
posed on  the  Stewart  estate,  where  the  coal  is  3 feet  thick 
and  is  used  for  burning  the  limestone.  Still  further  north, 
on  Mr.  J.  Rush’s  property,  the  same  coal  bed  is  but  18 
inches  thick  and  the  limestone  has  not  been  reached.  Mr. 
Rush  mines  the  coal  by  stripping.  On  the  opposite  side  of 
the  hill,  the  Lower  Freeport  coal  bed  (J)  is  exposed  and 
consists  of  two  benches,  each  18  inches  thick,  separated  by 
from  two  to  three  feet  of  clay.  On  Mr.  A.  Stewart’s  pro- 
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perty,  adjoining  that  of  Mr.  Rush,  the  exposure  is  : (Fig. 
61.) 


1.  Mahoning  sandstone, 
seen, 


2.  Z'ppcr  Freeport  coal 

bed, 

3.  Shale,  

4.  Freeport  limestone.  . 

Total, 
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2' 

0'  10" 
3' 

25  10" 


The  limestone  is  gooa,  and  in  general  character  precisely 
resembles  that  seen  on  Mr.  Mitchell’ s property . The  coal  is 
in  two  benches,  5 and  17  inches,  separated  by  2 inches  of 
clay.  On  Mr.  Rush’s  property  there  is  a mass  of  black 
shale  at  25  feet  above  the  coal,  which  holds  a thin  coal  bed 
and  some  lean  iron  ore. 

Descending  to  Bruner’s  run,  one  finds  the  Pottsville  con- 
glomerate in  the  bed  of  the  stream.  At  one  time,  the 
Brookville  coal  Toed  was  mined  here  and  its  thickness  is  said 
to  be  3 feet,  which  seems  to  be  the  orthodox  thickness  of 
all  concealed  coal  beds  in  this  region.  No  further  expos- 
ures were  found  north  from  this  run  until  at  the  line  of 
Dunbar  township  the  blossom  of  the  Upper  Freeport  coal 
hed  was  seen  near  Mr.  John’s  residence. 

Laurel  Run.  Tliis  stream  heads  in  the  northern  portion 
of  Stewart  township,  and  flows  northwardly  through  Dun- 
bar township  to  the  Youghiogheny.  Its  drainage  area  is 
small,  and  for  the  most  part  the  region  drained  by  it  is  un- 
improved, so  that  little  information  could  be  obtained  re- 
specting it.  For  the  most  part  the  rocks  are  below  the 
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Pottsville  conglomerate,  tliongli  toAYard  tlie  liead  of  one  of 
tlie  forks  the  Lower  Productive  Coal  Series  is  canglit.  Just 
east  from  it  the  Ujp'per  Freeport  coal  hed  is  reached  on  the 
high  divide  between  it  and  Bruner’ s run. 

North  and  East  Side  of  the  Youghiogheny  River.  At 
Ohiopyle,  the  Broohvilte  coal  hed  is  exposed  in  the  railroad 
cut  as  akeady  described,  but  thence  along  the  road  leading 
to  Springfield,  the  exposures  are  unsatisfactory  for  some 
distance.  The  fireclay  above  the  C larion  coal  hed  is  im- 
perfectly shown,  and  at  the  first  summit,  about  one  third 
of  a mile  from  the  river,  the  Lower  Kittanning  coal  hed  is 
shown  by  its  blossom  and  seems  to  be  merely  a carbona- 
ceous shale.  The  Freeport  sandstone  was  seen  near  the 
top  of  the  hill,  but  thence  all  is  concealed  to  beyond  the 
first  fork  in  the  road,  where  the  Lower  Kittanning  coal 
hed  was  again  reached. 

Where  the  road  crosses  Jim’s  run,  the  level  is  a little  be- 
low the  Lower  Kittanning  coal  hed.  Ascending  thence  to 
the  summit  between  this  and  Stull’ s run,  one  sees  the  Free- 
port sandstone,  the  Bolivar  fireclay,  and  the  Upper  Free- 
port coal  hed.  At  Mr.  Weaver’s,  on  the  summit,  the  fol- 
lowing section  was  obtained : (Fig.  52.) 


1.  Sandstone, . ....... 

2.  Coal  hed, 

3.  Concealed,  

4.  Limestone  and  iron  ore,  . . . 

6.  Sandstone 

6.  Sandy  shale, 

7.  Upper  Frce'port  coal  htd,see,\i,  . 

Total, 


Mr.  Weaver  once  opened  the  upper  coal  bed,  which  he 
found  in  two  benches,  3 feet  each,  separated  by  1 foot  of 
clay,  but  the  pit  was  soon  abandoned,  as  the  material 
proved  to  be  only  a carbonaceous  shale,  unfit  for  fuel.  The 
whole  of  the  mass,  ISTos.  2,  3 and  4,  reminds  one  of  the  con- 
dition found  further  north  near  the  Conemangli  river,  and 
the  two  sandstones  may  be  regarded  as  representing  the 
Mahoning  sandstone.  Mr.  Weaver  has  attemx)ted  to  open 
the  Upper  Freeport  coal  hed  on  the  west  side,  but  the  dip 
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being  against  liim  lie  could  not  reach  the  bottom  of  the  bed. 
A line  of  springs  flows  out  all  round  the  held  on  the  east 
side,  evidently  marking  the  place  of  the  Freeport  lime- 
stone. The  Bolivar  fireclay  is  well  shown  here,  and  is  ap- 
parently of  excellent  quality. 

At  Skinner’s  run,  the  Freeport  sandstone  is  reached,  and 
on  the  summit  between  that  and  Bear  run  the  Bolivar  fire- 
clay is  caught. 

In  descending  to  Bear  run,  one  sees  the  Lower  Freeport 
coal  bed  at  Mr.  Stull’ s house,  where  it  rests  directly  on  the 
Freeport  sandstone.  This  sandstone  remains  in  sight  to 
within  one  third  of  a mile  of  Bear  run,  and  forms  a cliff,  of 
which  65  feet  are  exposed.  The  rock  varies  from  flaggy  to 
compact.  The  Lower  Kittanning  coal  bed  is  concealed, 
but  the  C larion  coal  bed  is  shown  in  a spring  on  the  old 
Stull  place,  and  the  blossom  of  the  BrooLmlle  coal  bed  is 
exposed  at  the  roadside  somewhat  nearer  the  run.  The 
Piedmont  sandstone  is  on  both  sides  of  the  road  for  one 
eighth  of  a mile,  and  at  the  run  the  Pottsville  conglomer- 
ate forms  bold  cliffs  alongside  of  the  stream. 

Bear  run  flows  on  the  conglomerate  almost  to  the  rail- 
road. At  Williamson’s  old  mill,  the  Mount  Saoage  coal 
bed  is  one  foot  thick.  Near  this  mill,  the  BrooTiville  coal 
bed  was  once  mined  by  Mr.  Williamson,  who  found  it  be- 
tween two  and  three  feet  thick  and  a good  coal.  Mr. 
Tissue  has  opened  the  Clarion  coal  bed  on  the  hillside 
above  the  mill,  and  has  it  from  18  to  20  inches  thick.  The 
Brookville  coal  bed  is  easily  followed  round  to  the  road 
where  it  has  been  opened  near  Mr.  Tissue’ s house.  The 
Clarion  coal  bed  is  exposed  on  the  hill-top  near  by.  About 
a mile  east  from  the  road  is  an  outlier  of  the  Broolicille 
containing  nearly  twelve  acres.  The  coal  is  barely  two  feet 
from  the  surface,  and  is  nearly  three  feet  thick,  but,  owing 
to  insufficient  cover,  it  is  wortliless. 

On  Mr.  Emanuel  Bisel’s  property,  the  Upper  Freeport 
coal  bed  has  been  opened  at  several  places.  One  pit  below 
his  old  residence  shows  the  upper  division  in  two  benches, 
19  and  15  inches,  separated  by  1 inch  of  clay,  but  the  lower 
division  is  not  exposed.  At  another  pit  the  bed  is  6 feet 
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9 indies,  the  divisions  being  separated  by  1 foot  of  clay, 
which  is  said  to  vary  from  1 foot  to  4 feet  without  materi- 
ally affecting  the  thickness  of  the  coal.  This  bed  yields  an 
excellent  fuel.  Directly  below  the  coal  is  a compact  fire 
clay  with  iron  ore  and  an  impure  limestone,  but  at  a few 
rods  down  a little  run,  the  Freeport  limestone  is  exposed 
and  is  quarried.  Near  Mr.  BiseFs  new  house,  the  follow- 
ing section  was  found  : (Fig.  53.) 
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6' 
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The  clay  is  filled  with  stems  and  rootlets  of  Stigmaria. 
The  limestone  is  said  to  be  nine  feet  thick  and  to  be  of  very 
excellent  quality.  In  the  road,  the  upper  coal  bed  of  the 
Weaver  section  is  exposed,  but  the  interval  between  it  and 
the  Ujgoer  Freeport  is  filled  by  bluish  argillaceous  shale, 
containing  layers  of  compact  fire  clay.  Between  this  and 
Laurel  run  there  are  no  exposures. 

The  principal  streams.  Bear  run  and  Laurel  run,  were 
followed  up  into  the  mountain,  but  no  exposures,  in  detail 
were  found.  The  sections  are  as  incomplete  as  those  ob- 
tained along  the  river.  Each  of  these  streams  cuts  down 
to  the  Devonian  rocks. 

Ji-  Diiiibar  Toionsliip  of  Fayette  County. 

This  adjoins  Stewart  and  Wharton  at  the  north,  and  is 
separated  from  Springfield  by  the  Youghiogheny  river. 
Tlie  i:»ortion  lying  wdtliin  the  Ligonier  Yalley  is  exceedingly 
rugged,  and  by  far  the  greater  part  is  still  uncleared.  The 
section  reaches  from  the  Saltsburg  sandstone  to  the  Devo- 
nian rocks. 

Along  Dunbar  creek,  which  enters  the  township  at  the 
south,  near  old  Centre  furnace,  the  Pocono  sandstone  is 
exposed  in  the  creek,  and  at  a little  distance  below  the  fur- 
nace, the  Devonian  rocks,  with  their  usual  fossils,  are  shown 
imperfectly  in  the  creek  bed  and  in  the  banks. 

Along  Laurel  run  and  its  branches,  one  finds  the  Devon- 
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1.  Mahoning  sandstone, 

2.  Sandy  shale,  • - - 

3.  Vj^ptr  Trccport  coal  6crf, 

4.  Clay, 

6.  Freeport  limestone,  • 

Total,  ..... 
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ian  rocks  fairly  well  exposed  near  the  Yonghiogheny 
river  ; but  at  a short  distance  up  the  run  they  pass  under, 
and  the  Pocono  sandstone  is  exposed  in  the  bed.  At  old 
and  new  Laurel  furnaces,  the  Umbra!  rocks  occur,  and  con- 
tain no  inconsiderable  amount  of  iron  ore.  The  workings  for 
these  old  furnaces  have  been  deserted  for  many  years,  and 
the  drifts  are  in  such  bad  condition  that  one  cannot  deter- 
mine even  the  number  of  ore-beds. 

Near  the  river,  the  Upper  Freeport  coal  bed  is  reached  at 
the  border  of  Stewart  township,  and  it  is  rudely  mined 
there  by  Mr.  Johns.  It  resembles  the  same  bed  in  Stewart 
township,  according  to  the  description  given,  but  no  meas- 
urement was  made  owing  to  the  imperfect  exposure. 

In  the  same  neighborhood  two  coal  beds  were  seen,  which 
belong  below  the  Upper  Freeport,  but  their  relations  could 
not  be  made  out.  The  Saltsburg  sandstone  occurs  on  the 
high  divide  between  Laurel  run  and  Dunbar  creek  near  the 
southern  line  of  the  township,  and  is  as  coarse  as  in  Stew- 
art township,  near  the  Yonghiogheny  river. 

In  the  northern  portion  of  the  township,  near  the  crest  of 
the  mountain,  and  in  the  vicinity  of  the  river,  fragments  of 
the  Pottsville  conglomerate  are  occasionally  seen  on  the 
tops  of  high  knobs.  One  of  these,  known  as  Elk  rock, 
from  the  ancient  sculpture  on  its  surface,  was  an  object  of 
much  interest.  I was  unable  to  find  it,  and  was  afterward 
informed  that  it  has  been  converted  into  an  excellent  arti- 
cle of  glass-sand.  Fortunately,  the  other  sculptured  rock, 
known  as  Cow  rock,  and  near  Dunbar  furnace,  does  not 
present  a so  inviting  appearance  to  the  ordinary  barbarian. 
It  still  remains,  though  the  effects  of  the  weather,  and  its 
unfortunate  proximity  to  the  wagon  road,  are  rendering 
some  of  the  markings  indistinct. 

5.  Springfield  Township  of  Fayette  Couidy. 

6.  Salt  Licit  Township  of  Fayette  County. 

These  townships  lie  north  from  the  Yougliiogheny  river 
and  Stewart  township  in  the  order  given.  Each  stretches 
across  the  valley  from  the  crest  of  Laurel  ridge  to  that  of 
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Chestnut  ridge.  Springfield  has  a long  face  along  the  river 
and  Salt  Lick  adjoins  Donegal  township  of  Westmoreland 
county.  The  section  in  these  townships  extends  from  fully 
500  ft.  above  the  Upi^er  Freeport  coal  hed  to  the  lowest 
rocks  exposed  within  the  district. 

The  Yoiifjliiorjheny  Fiver.  Along  this  river  the  railroad 
section  begins  at  Laurel  run  and  for  the  sake  of  conveni- 
ence it  is  carried  through  the  Chestnut  ridge  gap  into  Con- 
nellsville  township  as  the  exposure  is  not  complete  on  either 
side  of  the  axis. 

In  a cut  Just  west  of  Laurel  run  the  following  section  was 
seen:  (Fig.  54.) 


1.  Pottsville  conglomer- 

ate,   

2.  Concealed, 

3.  Dark  shale, 

4.  Compact  sandstone,  . 

Total, 
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At  Stewarton  station  the  conglomerate  forms  a cliff  aud 
contains  many  very  coarse  layers  filled  with  quartz  pebbles. 
At  a short  distance  below  the  station  is  a long  side  cut  near 
which  the  section  is : (Fig.  55. ) 


1.  Pottsville  conglomer- 

ate,   

2.  Concealed, 

3.  Flaggy  sandstone,  . 

4.  Shale,  

5.  Sandstone,  seen,  . . 

Total, 
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No.  3 is  the  sandstone  exposed  at  the  mouth  of  Laurel 
run.  Here  it  is  flaggy,  moderately  fine-grained  and  con- 
tains some  impressions  of  plant-stems.  Immediately  be- 
low it  is  a trace  of  coal.  The  shale,  No.  4,  is  dark,  lead 
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or  slate  colored  and  contains  streaks  of  iron  ore,  in  all 
about  9 in.  tliick,  but  so  scattered  as  to  be  of  no  value. 
K'o.  5 is  a flaggy  sandstone  apparently  quite  argillaceous. 
A little  way  in  the  cut,  Ao.  3 swells  and  cuts  out  all  of  Ao. 
4,  but  almost  immediately  tlie  sbale  comes  in  again  with  a 
thickness  of  8 ft. 

In  a deeji  cut  beyond,  the  shale  again  disappears  and  the 
two  sandstones  come  together.  JIo.  5 is  exposed  to  the 
thickness  of  20  ft.  and,  at  its  top,  is  conglomerate  for  8 ft., 
the  pebbles  being  of  iron  ore  and  from  2 to  6 inches  long. 
IS’o.  5 remains  in  sight  as  a poor  concretionary  rock  for 
some  distance  below  the  68th  mile  post,  the  direction  of  the 
road  almost  coinciding  with  that  of  the  strike.  Along  this 
exposure  the  shale.  No.  3,  has  again  become  thick  and  at 
one  locality  it  contains  a thin  coal  hed.  The  exposure  ends 
at  the  new  tipple  of  the  Springfield  mines  and  shows  the 
sandstone.  No.  o,  to  be  not  far  from  45  ft.  thick,  but  that 
rock  is  so  irregularly  bedded  and  contains  so  many  pots  of 
shale  that  its  thickness  cannot  be  determined  Avith  any  de- 
gree of  accuracy  from  the  exposures. 

At  this  tipple,  the  sandstone.  No.  5,  rises  finally  above 
the  track  and  at  SpringHeld  station.  Nos.  1,  2,  3,  4,  and  5 
are  seen  in  the  hill.  No.  2 consists  largely  of  sandstone 
and  No.  4 is  thin.  No.  5 rests  on  No.  6 a dull  irregular 
shale,  6 to  12  feet  thick,  under  Avhich  is  No.  7,  a coal  hed 
shoAving  the  folloAving  structure : 


Coal,  3" 

Garb,  shale, 1'  2" 

Coal,  2" 


Total, 1'  7" 


"While  below  the  coal  bed  is  a black  fissile  shale,  25  ft. 
thick,  Avhich  contains  numerous  plates  of  iron  ore,  from 
half  an  inch  to  one  inch  thick.  This  is  by  no  means  regu- 
lar but  varies  in  thickness  at  the  expense  of  a sandstone. 
No.  9,  AA’hich  is  first  seen  at  the  station  and  afterward  in  a 
long  side-cut  reaching  to  the  old  tipple  of  the  Springfield 
mines.  It  is  extremely  irregular,  has  an  extreme  thickness 
of  not  far  from  25  ft.  and  rests  on  a coarse  sandy  shale.  12 
ft.  thick.  Underlying  this  shale  is  a shaly  sandstone  like 
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No.  8,  wliicli  is  25  ft.  thick  as  far  as  exposed.  The  middle 
of  this  rock  is  175  ft.  below  the  conglomerate  as  measured 
at  the  old  Spiingtield  tiiDple.  Below  this  is  a concealed 
space  of  50  ft.  extending  to  the  66th  mile  post,  where  there 
is  an  exposure  of  dark  red  shales  with  thin  limestones,  in 
all  35  ft.  thick.  Below  this  there  are  no  exposures  but  the 
Silicious  limestones  were  seen  at  the  water  level  on  the  op- 
posite side  of  the  river.  The  section  of  the  Urnbral  rocks 
so  far  as  exposed  along  this  line  is  as  follows  : (Fig.  56.) 


The  Pocono  sandstone  comes  up  from  the  river  bed  with- 
in sight  of  Indian  creek  but  only  fragmentary  exposures 
were  seen  until  on  the  west  side  of  Indian  creek,  where  the 
mass  is  fairly  shown  in  the  hill,  though  some  of  the  most 
characteristic  portions  are  concealed.  The  section  as  far  as 
obtained  is  as  follows : (Fig.  57.) 
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1.  Soft  olive  sandstone, 

2.  Imp.  exposed,  but 

contains  much  red- 
gray  S.  S.,  and  some 
lead-colored  shale,  . 


3.  Shale  and  shaly  sand- 
stone, 


4.  Flaggy  sandstone,  . . 


5.  Kodular  sandstone,  . 

6.  Compact  sandstone,  . 

7.  Sandy  shale,  .... 

Total, 

The  whole  thickness  is  not  far  from  400  ft.  For  the  most 
part  the  sandstones  are  grayish- white  to  almost  pure  white, 
while  the  shales  are  dull  slate  to  lead  colored.  Xear  the 
top  of  Xo.  3,  is  a curious  conglomerate  layer,  one  foot  thick, 
made  up  of  small  pebbles  of  iron  ore,  all  of  them  more  or 
less  angular,  as  though  they  had  been  but  little  exposed  to 
the  action  of  running  water.  The  rock  is  quite  soft  and  it 
seems  to  hare  been  in  favor  for  carving  purposes  among 
the  ancient  inhabitants,  as  a gigantic  hand  and  an  equally 
gigantic  foot  carved  in  relief  on  fragments  of  this  rock  were 
in  possession  of  the  late  Mr.  Stockton  of  Unionto'wn.  The 
hand  is  still  in  existence  but  the  fate  of  the  foot  is  unknowu. 
iSTo.  4 is  flaggy  throughout  and  forms  a cliff  on  the  west 
side  of  Indian  creek  at  its  mouth.  Xo.  6 is  exposed  by  a 
railroad  cutting  just  west  from  the  bridge  at  that  place  and 
occurs  in  massive  layers.  It  seems  to  be  a good  strong  stone 
which  would  be  useful  for  building  purposes.  The  shale, 
Xo.  7,  may  belong  to  the  Devonian  rocks,  as  it  resembles 
them  in  color. 

The  Devonian  rocks  are  well  exposed  under  the  arch  of 
the  axis  ; on  the  east  side  they  pass  under  the  river  just 


57. 
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below  tlie  moutli  of  Indian  creek  and  on  tlie  west  side  at 
little  more  tlian  tliree  miles  above  Connellsville.  As  ex- 
posed along  the  railroad  the  following-  is  the  succession : 
(Fig.  58.) 


The  gaps  concealed  in  the  immediate  vicinity  of  the  rail- 
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road  were  filled  in  tlie  ravines  cutting  tlie  mountain  side 
and  were  found  to  hold  chiefly  micaceous  shale  or  shaly 
sandstone,  the  color  varying  from  red  to  olive. 

On  the  east  side  of  the  axis,  beginning  at  400  yards  east 
from  the  64th  mile-post  and  going  westward,  the  following 
section  was  obtained  which  shows  very  fairly  the  character 
of  the  rocks,  but  the  thickness  is  probably  inaccurate  as 
the  intervals  were  all  estimated  : (Fig.  59.) 


Some  indistinct  exposures  go  to  show  that  the  interval. 
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No.  5,  is  lilled  in  great  measure  with  rock  closely  resembling 
that  found  in  Nos.  4 and  6.  Tliese  contain  a red  micaceous 
sandstone  of  irregular  structure,  largely  argillaceoiis,  with 
red  to  olive  or  dark  brown  shales  alternating  with  layers  of 
the  sandstone.  In  these  two  intervals  the  sandy  layers 
contain  great  numbers  of  fossil  mollusks.  No.  7 is  a bluish 
gray  rock,  very  compact,  such  as  would  be  useful  as  a 
building  stone.  No.  8 contains  some  fossils  and  No.  9 
shows  some  pots  of  sandstone. 

The  anticlinal  of  Chestnut  ridge  crosses  the  Youghio- 
gheny  river  very  near  the  63d  mile-i^ost  or  somewhat  more 
than  a mile  and  a quarter  below  the  mouth  of  Indian  creek. 
At  probably  one  third  of  a mile  below  that  i^oint  there  be- 
gins a long  cut  which  continues  almost  to  the  62d  mile-post 
and  affords  the  following  section  : (Fig.  60  ) 


1.  Shale  and  sandstone, 

2.  Shale,  

3.  Sandstone, 

4.  Dark  clay, 

6.  Shale  and  sandstone, 
6.  S’dsfe,  like  quartzite. 


7.  Sandy  shales,  . . . . 


Total, 


20' 

22' 

12' 

12' 


25' 

2' 


80' 

173' 


No.  1,  which  is  seen  inmiediately  below  the  62d  mile- 
post, is  very  badly  contorted  as  though  it  had  been  sub- 
jected to  some  lateral  thrust  before  the  overlying  rock  was 
deposited  on  it.  A very  similar  condition  exists  in  No.  8 
of  the  section  above,  which  at  one  locality  describes  a very 
close  downward  curve,  the  two  sides  being  in  contact,  but 
neither  No.  7 nor  No.  9 is  affected  by  the  disturbance  in 
No.  8.  No.  3 of  this  section  is  crowded  with  fiicoids,  some 
of  which  are  very  large  but  they  are  all  characterless.  No. 
4 contains  great  numbers  of  mollusks,  most  of  which  are  so 
ill-preseived  that  their  generic  characters  can  be  determined 
only  with  difficulty.  It  is  probable  that  at  no  inconsider- 
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able  distance  from  tlie  outcrop,  good  specimens  may  be  ob- 
tained. Some  of  tlie  sandstones  of  No.  5 contain  many 
fucoids  while  others  are  crowded  with  characteristic  Che- 
mung fossils.  Several  of  the  sandy  layers  are  quite  con- 
glomerate. No.  7 consists  of  red  to  broAvn  and  olive  sandy 
shales  in  layers,  3 to  6 feet  thick,  separated  by  hard  com- 
pact layers  1 to  2 feet  thick.  The  harder  layers  are  reddish- 
gray,  micaceous  and  contain  many  Chemung  sj)ecies. 

The  higher  layers  of  the  series  are  imperfectly  exposed 
between  the  61st  and  the  62d  mile-post,  but  Nos.  1 and  3 
contain  great  numbers  of  fucoids  and  occasionally  show  a 
Rliynchonella  or  Spirifer.  The  top  of  the  series  passes 
under  the  railroad  at  the  61st  mile-post,  where  the  Pocono 
sandstone  comes  down  to  the  track  on  the  west  side  of  the 
axis.  This  sandstone  remains  in  sight  for  half  a mile  and 
has  a thickness  of  375  feet.  For  60  feet  at  the  base  it  shows 
occasional  layers  of  conglomerate  but  thence  to  the  top  it 
is  comparatively  fine-grained,  and  passes  imperceptibly  into 
the  Silicious  limestone  of  the  Umbral.  No  portion  of  the 
mass  contains  any  fossU  remains  other  than  a few  frag- 
ments of  carbonized  wood.  The  sandstone  is  light-gray 
throughout  and  for  the  most  part  it  is  quite  compact. 

The  Silicious  limestone  of  the  Umbral  is  reached  at  the 
quarry  near  the  60th  mile-post.  The  section  of  the  Umbral 
group  here  in  the  vicinity  of  the  railroad  is  : (Fig.  61.) 
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1.  Pottsville  conglomerate, 


2.  Interval, 


5.  Fosailiferous  limestone,  . 
4.  Calcareous  sandstone,  . 

6.  Dull  reddish  shale,  . . . 

6.  Sandstone, 


7,  Silicious  limestone, 
Total,  . . . 


The  Manch  Chunk  shales  and  the  higher  limestones  are 
wholly  concealed.  About  a mile  north  from  the  railroad, 
on  the  Connellsville  and  Springfield  pike,  the  highest  lime- 
stone is  120  feet  below  the  conglomerate,  the  interval  being 
filled  with  red  shale,  holding  the  iron  ores  of  this  group. 
No  details  respecting  these  ores  can  be  obtained  and  the 
mines  are  in  the  same  condition  as  when  they  were  visited 
in  1876. 

The  sandstone.  No.  6,  is  conglomerate  for  9 feet  from  the 
base,  and  contains  many  lumj)s  of  the  Silicious  limestone. 
The  rock  is  calcareous  throughout.  The  uj)per  portion  of  the 
Silicious  limestone  is  slaty  and  irregular,  but  the  lower 
portion  is  compact,  light  blue  and  has  a conchoidal  frac- 
ture. Ou  the  freshly  exposed  surface  no  evidence  of  bed- 
ding is  seen,  but  on  the  long  weathered  surface  the  rock  is 
shown  to  Ije  very  curiously  cross-l)edded.  As  the  experi- 
ment of  using  this  material  for  street  pavement  in  Pitts- 
burg has  proved  successful,  this  quarry  is  worked  exten- 
sively. 
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The  Pottsville  conglomerate  reaches  the  track  at  the 
sand-works  and  within  a short  distance  the  Lower  Pro- 
ductive Coal  Series  are  reached.  The  section  obtained 
along  the  railroad  is  as  follows  : 


1.  Mahoning  sandstone. 


2.  Conceali-d,  .... 

5.  Dark  shale.  .... 
4.  Coaly  shale.  . . . . 

6.  Drab  shale,  . . . 
6.  Shaly  sandstone,  . . 


7.  Concealed,  .... 

6.  Shaly  sandstone,  . . 

9.  Fissile  shale,  . . . 

10.  Sandstone,  .... 

11.  Lower  Fre~port  coal  bed, 

12.  Clay  and  clay  shale,  . 

13.  Limestone 

14.  Shale, 

15.  Drab  clay,  .... 


16.  Concealed 

17  Shale 

18.  Lower  Kittanning  coal  bed  7 

19.  Variegated  shale.  . . . . 

20.  Shale 

21.  Dark  shale. 

22.  C.’drton  coal  bed,  . . . . 


23.  Concealed, 


24.  Pottsville  conglomerate, 

Total, 


The  Upper  Freeport  coal  hed  is  concealed  at  the  railroad, 
but  it  is  opened  near  by  at  Mr.  Swank’ s pit,  as  described 
in  the  report  for  1876.  The  Freeport  limestone  is  clearly 
absent  here  as  is  also  the  Bolivar  fireclay.  The  Lower 
Freeport  coal  hed  is  well  exposed  as  a double  bed,  the 
benches  being  18  and  4 inches  separated  by  one  inch  of 
clay.  The  limestone  below  this  bed  is  ferruginous,  dark- 
gray  on  the  fresh  surface  and  non-fossiliferous.  No.  18  is 
broken  by  thin  partings,  but  seems  to  be  a very  good  coal. 
The  conglomerate  is  merely  a coarse  sandstone,  quite  soft 
and  free  from  pebbles.  The  Mahoning  sandstone  goes  un- 
der the  track  near  the  59th  mile  post. 

Between  the  59th  mile  post  and  White  Rock  Station,  a 


108  KKK.  EEPOET  OF  PROGRESS.  STEVENSOIST,  1877. 

partial  section  of  tlie  Lower  Barrens  was  obtained,  as  fol- 
lows : (Fig.  63.) 


. 20' 
. 10' 

. 80' 

. 20' 
. 18' 

. 40' 

. 20' 
. 16' 


65' 


25' 

303' 

111  No.  1 there  is  a worthless  limestone  near  the  base.  No. 
5 is  at  the  horizon  of  the  Saltsbnrg  sandstone,  the  base  of 
which  should  be  someivhere  in  the  concealed  interval,  No.  6. 
The  Morgantown  sandstone  is  not  reached  by  the  section. 

Returning  now  to  Springfield  township,  the  first  stream 
one  meets  is 

Indian  Creelc.  This  stream  heads  in  Donegal  township 
of  Westmoreland  county  at  the  west  base  of  Laurel  ridge, 
and,  flowing  iiTegiilarly  southwest,  passes  through  Salt 
Lick  and  Springfield,  reaching  the  Youghiogheny  river  at 
the  east  base  of  Chestnut  ridge.  Passing  up  this  creek,  one 
crosses  in  succession  the  Vespertine,  the  Umbral  and  the 
Conglomerate,  reaching  the  Lower  Coals  near  the  site  of  the 
old  St.  John  furnace  ; but  no  satisfactory  exposures  occur 
below  the  mouth  of  Mill  run,  a large  tributary,  which  rises 
in  Laui'el  ridge  and  enters  Indian  creek  at  about  three  and 
one-half  miles  from  its  mouth.  The  Upper  Freeport  coal 
hed  lies  in  patches  on  both  sides  of  this  stream  but  the 
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larger  area  is  on  the  west  and  south  sides  and  stretches 
over  into  Stewart  township.  In  this,  the  coal  is  mined  by 
Mr.  Williams,  Dull  and  others.  On  the  opposite  side  and 
jnst  north  from  Mill  Run  post  office,  the  coal  is  mined  by 
Mr.  J.  Bigham  at  whose  pit  it  varies  from  3 ft.  10  in.  to  4 
ft.  and  has  a persistent  parting,  2 to  3 inches  thick  at  18 
inches  from  the  bottom.  It  is  very  brittle  and  by  far  the 
larger  part  of  the  coal  comes  down  as  slack.  Southeast 
from  Mill  run,  between  it  and  the  township  line,  the  Ma- 
honing sandstone  was  seen  on  the  road  leading  from  Spring- 
field  to  Falls  city,  and  the  Philson  coal  bed  was  seen  near 
the  run  on  the  same  road.  The  Upper  Freeport  coal  bed 
crosses  this  road  very  near  the  run  and  is  mined  by  Mr. 
Dull.  At  a mile  and  a half  from  this  road  the  outcrop  of 
the  Conglomerate  crosses  the  run  and  near  the  head  of  the 
stream  a small  patch  of  the  Devonian  rocks  is  exposed. 
The  Lower  Carboniferous  rocks  are  imperfectly  shown. 

North  from  the  run  along  this  road  the  Upper  Freeport 
coal  bed  is  not  exposed  but  the  blossom  of  the  Philson 
coal  bed  was  seen  very  near  Mr.  Elijah  Kooser’s  house,  near 
which  the  coal  was  once  mined.  The  thickness  of  this  bed 
is  reported  to  be  four  feet.  The  Upper  Freeport  is  mined 
on  a little  branch  of  Indian  creek  near  this  road  by  Mr.  Si- 
las Prinkey  at  whose  pit  it  shows  : 


Coal, 3' 

Clay, 2' 

Coal, 1'  6" 


Total, 6'  6” 


The  Freeport  limestone  is  not  exposed.  The  coal  is 
roofed  by  shale  and  at  a short  distance  higher  fragments 
of  the  Mahoning  sandstone  were  seen.  On  another  fork  of 
this  little  run  the  Mountain  limestone  is  quarried  for  agri- 
cultural purposes.  The  Mauch  Chunk  shales  are  badly  ex- 
posed and  the  Silicious  limestone  rests  directly  on  the  Po- 
cono  sandstone. 

The  Mauch  Chunk  shales  are  exposed  on  the  clay  pike 
near  Mr.  Haight’ s house  and  near  by,  the  Mountain  limestone 
has  been  quarried  for  burning  into  lime.  Further  east  the 
Pocono  sandstone  crosses  the  road  and  is  extraordinarily 
white.  The  Devonian  rocks  do  not  seem  to  cross  the  pike 
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and  tlie  Pocono  evidently  passes  over  tlie  crest  nnbroken. 
Between  tlie  outcrop  of  the  red  shales  and  the  creek  oppo- 
site Springfield  tliere  are  no  rocks  which  conldbe  identified. 

Laurel  run  enters  the  creek  about  a mile  above  the  pike- 
crossing.  It  is  formed  by  the  union  of  the  main  and  mid- 
dle forks  with  Backs  run  at  less  than  half  a mile  from  In- 
dian creek.  Fayette  furnace,  near  the  month  of  Bucks 
run,  is  a massive  stone  stack  which  went  ont  of  blast  in 
1841.  On  the  three  streams  forming  Laurel  run  the  follow- 


ing section  was  made  out : (Fig.  64. ) 


1.  Philson  coal  bed, 


2.  Mahoning  Bandetonci 


3.  Shale, 

4.  Upper  Freeport  coalbed. 


6.  Concealed, 


0.  Loioer  Freeport  coal  bed, 
7.  Shale  and  fireclay. 


e.  Concealed, 

9.  Sandstone  and  shale,  .... 

10.  Clay 

11.  Ore  and  clay 

1 Fissile  slialc 

13.  Loiorr  Kittuvning  coal  bed, 

14.  Shale  and  clay,  


. . . 6'  (7) 

...  40' 

...  10' 

. 4'  to  6' 

...  60' 

...  1'  8" 

...  11' 

...  25' 

...  10' 

...  3' 

...  r C" 

...  3' 

...  4' 

...  G' 


Total, 


186'  2" 


Tlie  Philson  coal  hed  is  inpierfectly  exposed  by  a spring 
run  in  a bill  back  from  the  furnace  and  is  said  to  lie  5 ft. 
thick.  It  rests  directly  on  the  Mahoning  sandstone,  which  is 
a coarse  irregular  rock,  which  contains  some  pebbles  and  in 
some  iiortions  is  croAvded  Avith  impressions  of  plant  stems. 

Tlie  Upper  Freejoort  coal  hed  is  mined  on  the  furnace 
property  and  varies  in  thickness  from  4 to  6 feet.  The  roof 
Xiortion  is  1 ft.  thick  and  consists  of  very  hard,  richly  car- 
bonaceous shale,  Avhich  cleaves  like  the  common  cannel  of 
this  region.  The  remainder  of  the  bed  sIioavs  some  irregu- 
lar partings,  of  Avhich  only  that  at  one  foot  from  the  top  is 
persistent.  The  coal  is  tender,  prismatic  and  cokes  well, 
but  it  contains  a very  appreciable  proportion  of  sulphur. 
The  rock  immediately  overlying  the  coal  here  is  concealed, 
and  there  is  said  to  be  a very  fair  iron  ore  almost  directly 
under  it.  The  Bolivar  fireclay  was  not  seen  here  and  the 
Freeport  limestone  has  not  been  opened. 
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The  Lower  Freeport  coal  ted  is  imperfectly  exposed  in 
the  road  leading  from  Mrs.  Roger’s  house  to  the  run,  hnt  it 
was  opened  in  a spring  near  the  house,  where  it  showed  the 
thickness  given  and  yielded  a very  fair  coal.  The  fireclay 
below  it  is  exceedingly  good,  is  non-plastic,  flint-like  in  frac- 
ture, mottled  and  for  the  most  part  of  a bluish-gray  color. 
It  is  well  exposed  in  the  road  near  the  house,  as  well  as  for 
two  thirds  of  a mile  up  Buck’s  run  and  for  more  than  a 
mile  and  a half  along  the  main  fork  of  Laurel  run. 

The  Lower  Kittanning  coal  ted  was  seen  on  Bucks  run 
immediately  above  the  furnace  stack,  where  it  shows 


Black  shale, 1'  6' ' 

Coal, 2' 6' 

Total, 4' 


The  shale  is  richly  carbonaceous  and  is  a good  fuel, 
though  it  has  a large  proportion  of  ash.  The  coal  is  im- 
pure, contains  much  pyrites,  is  quite  hard  and  is  digged 
with  difficulty. 

The  ore  above  the  Lower  Kittanning  coal  ted  is  variable 
and,  as  exposed  near  the  stack,  it  shows  two  layers  each 
from  2 to  4 inches  thick.  It  seems  to  have  been  an  import- 
ant source  of  supply  for  the  furnace,  as  benchings  begin  at 
one  fourth  of  a mile  up  the  run  and  continue  for  a like  dis- 
tance. At  25  feet  below  the  coal  is  another  deposit  of  ore, 
no  longer  exposed  at  any  locality,  but  which  seems  to  have 
been  benched  quite  as  extensively  as  the  other.  The  shales 
directly  below  the  coal  contain  many  lumps  of  fine-grained 
ore,  which  is  of  good  quality.  Its  place  could  not  be  de- 
termined, but  it  may  be  the  same  with  that  of  the  lower 
benchings. 

At  about  a mile  up  the  main  fork  of  Laurel  run,  the  fire- 
clay of  the  section  was  seen  on  Mr.  G.  Work’s  property, 
and  at  very  nearly  the  proper  distance  below  it  is  a coal 
bed  which  is  evidently  the  Loioer  Kittanning ; but  at  12 
feet  above  this  coal  bed  is  a bed  of  limestone,  which  Avas 
quarried  years  ago  to  supply  flux  for  the  furnace.  As  the 
quarry  has  been  abandoned  for  thirty  years,  the  exposure 
is  incomplete,  but  the  bed  is  said  to  be  8 feet  thick.  Some 
portions  are  quite  ferruginous  and  the  rock  represents  the 
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Upper  Kittanning  limestone.  It  is  certainly  absent  at  Pay- 
ette fiirnace,  where,  as  is  so  often  the  case,  it  is  replaced  by 
shale  carrying  iron  ore.  The  coal  is  roofed  by  a thin  sand- 
stone, and  has  the  following  structure  : 


Coal, p 0" 

Clay, 1"  to  3" 

Coal, 1'  6" 


Total,  2'  9" 

Tlie  Structure,  therefore,  is  quite  different  from  that  seen 
at  the  furnace. 

Along  the  several  streams  uniting  at  the  furnace,  no  coal 
bed  lower  than  the  Loioer  Kittanning  was  seen.  On  Bucks 
run  tlie  Upper  Mauch  Chunk  shales  are  imperfectly  shown 
at  about  a mile  above  the  furnace,  and  a coal  bed  20  inches 
thick  is  associated  with  them.  They  are  seen  at  about  the 
same  distance  up  the  middle  fork,  as  well  as  at  Portertield’s 
saw  mill  on  the  main  fork.  At  the  last  locality  the  Silicious 
limestone  and  the  Pocono  sandstone  are  exposed.  Small 
patches  of  the  Devonian  rocks  occur  on  Bucks  run  and  the 
main  fork  of  Laurel.  No  iron  ores  have  been  discovered 
under  the  Pottsville  conglomerate,  which,  however,  nowhere 
appears  as  a cliff  along  these  streams.  As  the  whole  region 
was  diligently  explored  while  the  furnace  was  in  blast, 
there  seems  to  be  good  reason  for  sup]90sing  that  the  upper 
members  of  the  Umbral  ore  group  are  wanting  here.  A 
lean  hematite  occurs  just  above  the  Mountain  limestone, 
but  it  was  not  used  at  the  furnace. 

The  synclinal  crosses  Laurel  run  very  near  the  Junction 
of  the  several  forks. 

In  the  vicinity  of  Springfield  and  northward  along  Indian 
creek  to  near  the  township  line  the  openings  in  the  Upper 
Freeport  coal  heel  are  quite  numerous.  South  from  that 
village,  on  the  road  leading  to  Falls  City,  are  openings  be- 
longing to  Mr.  Eicher  and  Mr.  Sol.  Davis,  while  there  is 
another  at  barely  one  half  mile  southeast  from  the  village. 
At  these  openings  the  structure  of  the  bed  is : 

Coal, 1'  3" 

Coal, 1'  6" 

Clay, 2" 

Coal, 14" 

Total, 4'  3" 
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With  the  top  bench  in  no  case  fully  exposed.  In  all,  the  top 
division  is  apt  to  be  slaty,  very  hard,  and  much  like  slaty 
cannel.  The  other  benches  are  prismatic,  and  yield  very 
tender  coal.  At  Mr.  Eicher’s  pit  the  Freeport  limestone 
has  been  seen,  but  at  the  others  it  is  wholly  concealed. 

Springfield  is  built  on  a high  hill,  which  catches  some  of 
the  highest  rocks  found  in  this  region.  Beginning  at  the 
top  of  the  hill  and  descending  to  the  creek  the  following- 
section  was  obtained  : (Fig.  65.) 


1.  Shale, 

2.  JSUc  Lick  coal  bed,  . 

3.  Variegated  shale,  . 


4.  Concealed, 


5.  Saltsburg  sandstone. 


6.  Shale, 

7.  Sandstone, 


8.  Imperfectly  exposed 


9.  Sandstone, 

10.  Concealed, 

11.  Philson  coal  bed,  . 

12.  Mahoning  sandstone 

and  shale,  .... 

13.  Upper  Freeport  coal 

bed, 

14.  Concealed, 

15.  Sandstone, 


16.  Concealed, 

17,  Lower  Kittanninq 

coal  bed,  in  creek, 

Total, 


65, 


20' 

1' 

20' 


80' 


40' 

15' 

3' 


100' 


12' 

8' 

3'^ 


45' 

4' 

25 

15' 

60' 

? 

451' 


The  red  shales  underlying  the  LicTi  coal  bed  on  the 
8— KKK. 
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liill  top,  back  from  the  village,  show  a brilliancy  of  color 
rarely  seen  in  the  Lower  Barren  series.  The  coal  varies 
from  10  to  14  inches,  and  seems  to  be  quite  good.  The 
place  of  the  Green  Fossiliferons  limestone  is  concealed. 
The  Saltsbnrg  sandstone  is  well  exposed  in  the  road  leading 
from  Springheld  to  the  creek.  It  is  soft,  readily  breaking 
down  on  exj)osnre,  and  in  parts  is  very  coarsely  conglomer- 
ate. Some  of  the  layers  are  coarser  than  the  Pottsville 
conglomerate  on  Lanrel  ridge,  and  quite  as  coarse  as  any 
layers  of  that  rock  at  any  point  within  the  district.  The 
same  sandstone  is  well  shown  on  a run  which  flows  on  the 
north  side  of  Springfield,  and  enters  the  creek  at  a little 
way  almve  that  village,  where  it  crops  out,  the  soil  contains 
vast  numbers  of  the  i^ebbles.  Its  position  in  relation  to  the 
Upper  Freeport  coal  hed  is  the  same  as  m Stewart  township 
beyond  the  Yonghiogheny  river.  The  interval  between  this 
and  the  PMIson  coal  hed  is  very  imperfectly  exposed,  but 
it  seems  to  hold  a thin  coal  bed  at  between  90  and  100  feet 
above  the  PMIson.  The  latter  bed  is  not  far  from  3 feet 
thick,  and  makes  a broad  blossom  in  the  road.  The  Mahoning 
sandstone  is  a flaggy,  irregnlarly  bedded  sandstone,  and 
reaches  down  quite  to  the  Upper  Freeport  coal  hed,.  The 
shale,  which  nsnally  intervenes,  having  wholly  disapiDeared. 

Tlie  Upper  Freeport  coal  hed  is  mined  by  Mr.  Schultz 
and  Mr.  Gallentine  at  a little  distance  from  the  road  and 
varies  not  much  from  4 feet.  The  Lower  Kittanning  coal 
hed,  was  once  stripi^ed  out  of  the  creek-bed  and  the  Up- 
23er  Kittanning  limestone  was  once  quarried  on  the  oppo- 
site side  of  the  stream.  The  coal  is  said  to  be  nearly  5 
feet  thick  but  nothing  could  be  ascertained  respecting  the 
limestone  as  the  quarry  was  wholly  filled  n23  with  debris. 

Along  Indian  creek,  Mr.  J.  F.  Campbell’s  opening  in  the 
Upper  Freeport  coal  hed  was  seen  about  one  mile  above 
Sj^ringfield.  It  shows  the  coal  in  three  benches  13,  13  and 
27  inches,  the  partings  being  well  defined  but  containing 
no  slates.  The  top  bench  is  very  bony  and  is  left  in  the 
]3it  to  strengthen  the  roof ; the  other  benches  yield  a pris- 
matic and  very  tender  coal,  which  cannot  be  brought  down 
in  lunqDS.  Between  the  coal  and  the  Mahoning  sandstone 
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is  an  interval  of  20  feet,  filled  with  shale,  which  becomes 
sandy  toward  the  top. 

Somewhat  further  np  the  creek  the  followdng  section  was 
obtained  on  Mr.  A.  J.  Rose’s  projierty : (Fig.  OG.) 


3' 

4'  6" 

Total, 81'  6" 

The  Philson  coal  bed  has  been  mined  l)y  Mr.  Rose ; it 
shows  a clay  parting,  1 to  2 inches  thick,  Avhich  is  black, 
very  hard  and  contains  occasional  streaks  of  coal.  The 
coal  from  this  bed  is  quite  hard  but  can  be  mined  Avithont 
blasting.  As  a fuel  it  is  thought  to  be  superior  to  that 
from  the  Upper  Freeport.  The  latter  bed  as  exposed  in 
the  section  is  very  badly  broken  np  and  reminds  one  of  a 
section  of  the  same  bed  in  Randolph  county  of  West  Yir- 
ginia  as  given  in  report  KK,  p.  87.  The  mass  is  shown 
for  12  feet,  but  without  doubt  the  thickness  is  greater.  It 
consists  largely  of  carbonaceous  shale  with  streaks  of  coal 
varying  from  one  tenth  of  an  inch  to  10  inches  in  thick- 
ness. Mr.  Rose  asserts  that  the  whole  mass  can  be  used 
as  fuel.  Perhaps  it  can,  if  there  are  enough  hands  about 
the  house  to  carry  out  the  ashes.  The  limestone  beloAv  the 
coal  is  argillaceous  and  needs  to  be  burned  Avith  much  care 
as  it  is  liable  to  fuse  if  burned  with  haste.  When  properly 
burned  it  yields  a lime  which  is  said  to  be  very  good  for 
agricultural  purposes.  The  fireclay  seems  to  be  very  good. 

From  this  point  to  the  toAvnship  line  there  are  no  ex- 
posures along  the  creek,  but  on  Poplar  run  the  Fhilsoii 
coal  bed,  is  exposed  near  the  road  to  Springfield.  Its  thick- 
ness could  not  be  ascertained  from  the  exposure,  but  the 
coal  must  be  good  for  the  strippings  are  extensive. 

Passing  into  Salt  Lick  toAvnship  along  the  creek,  one 
finds  no  exposure  until  opposite  Sparks’  tannery,  Avliere 
the  Upper  Freeport  coal  bed  is  mined  by  Mr.  Sparks.  The 
bed  is  in  three  benches,  8,  13  and  20  inches  thick,  AAdiich 


1.  PhiUon  ecat  bed, 


3.  Upper  Freeport  coal  bed,  _ . 

4.  Drab  clay  shale 

6.  Freeport  limestone,  . . 

6.  Bolivar  fireclay,  . . . . 
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are  separated  by  knife-edge  partings.  Tbe  top  bench  is  a 
cannel  shale  containing  vast  numbers  of  Spirorbis  carhon- 
arius.  The  coal  from  the  other  benches  is  quite  soft,  but 
it  is  thought  to  be  clean  and  serviceable  fuel. 

On  Back  run,  which  enters  the  creek  near  the  tannery,  a 
thin  coal  is  mined,  which  may  be  the  Lower  Kittanning. 
It  varies  little  from  2 feet  3 inches  and  yields  good  coal. 
The  Freeport  limestone  was  seen  on  this  run,  but  its  thick- 
ness could  not  be  ascertained  from  the  exposure.  No  ex- 
posures in  detail  were  found  along  this  run,  but  the  hollow 
cuts  deeply  into  the  mountain  and  should  reach  the  De- 
vonian rocks. 

Between  Sparks’  tannery  and  the  month  of  Champion 
run  the  Upper  Freeport  coal  beet  is  above  the  creek  and  is 
mined,  but  the  openings  show  no  important  variation  from 
those  already  given.  The  same  is  true  of  the  openings  on 
Champion  run,  excepting  that  belonging  to  Mr.  Stahl,  which 
shows  the  coal  4 feet  thick,  without  the  usual  top  bench  of 
carbonaceous  shale.  On  this  property  15  feet  of  shale  in- 
tervene between  the  coal  and  the  Mahoning  sandstone, 
while  above  the  latter  is  a coal  bed  associated  vdth  an  impure 
limestone.  This  limestone  slakes  badly,  contains  much 
iron,  and  it  may  represent  the  Johnstown  ore  bed.  At  50 
or  60  feet  higher  is  another  coal  bed,  said  to  be  3 feet  6 inches 
thick,  which  has  been  mined  to  a slight  extent. 

Above  the  mouth  of  Champion  there  are  only  deserted 
openings  in  the  Upper  Freeport  and  the  lower  coals  are  not 
exposed.  The  Freeport  limestone  was  obs^orved  at  but  one 
locality.  The  coal  and  limestone  remain  above  the  creek 
to  the  townshij)  line,  but  on  the  east  side  they  have  been 
removed  by  erosion  for  the  greater  part  of  the  distance. 

Along  the  face  of  Chestnut  ridge  there  are  few  exposures 
within  these  toumships,  and  such  as  do  occur  are  so  far 
from  being  satisfactory  that  no  identifications  of  the  coals 
seen  could  be  made.  For  the  most  part,  the  conglomerate 
reaches  almost  to  the  crest  of  the  mountain  along  the 
ridges  separating  the  streams,  while  the  Lower  Carbonifer- 
ous rocks  are  exposed  in  the  ravines.  No  portion  of  the 
Devonian  rocks  was  observed  at  any  locality  north  from 
the  Youghiogheny  river. 


CHAPTER  XI. 

Westmoreland  Coua'tt. 

7.  Donegal  Township  of  Westmoreland  County. 

This,  the  southern  townshii^  of  the  Ligonier  valley  in 
Westmoreland  county,  adjoins  Salt  Lick  of  Payette.  In- 
dian creek  heads  near  its  northeast  corner,  and  flows  along 
the  base  of  Laurel  ridge  southward  to  the  county  line.  On 
the  west  side.  Four-mile  creek  heads  near  the  old  West 
Newton  and  Mount  Pleasant  i^ike,  and  flows  northwardly 
along  the  base  of  Chestnut  ridge  into  Cook  townshi]3.  The 
synclinal  between  the  tAvo  ridges  crosses  the  Mount  Pleas- 
ant pike  almost  midway  betAA'een  Donegal  and  Jones’  mills, 
and  the  exposed  section  extends  from  450  feet  above  the 
Upper  Freeport  coal  bed  to  the  Pocono  sandstone. 

Beginning  at  the  northeast  and  coming  down  the  ridge 
past  the  Lutheran  church  to  Indian  creek,  one  rides  all  the 
way  in  the  Lower  Barren  Series.  At  a short  distance  from 
the  Felger  road,  which  is  the  boundary  betAveen  this  and 
Cook  township,  one  crosses  a black  shale,  much  like  that 
associated  with  the  Black  Fossiliterous  limestone,  and  near 
the  creek-bottom  reaches  the  Mahoning  sandstone. 

Here  Mr.  Montgomery  Scott  has  the  Black  Fossiliferous 
limestone  opened  in  a field  northAvest  from  his  house.  The 
rock  is  not  fully  exposed,  but  it  is  a double  bed,  the  upper 
portion  being  a hard  argillaceous  limestoue,  and  the  lower 
an  almost  equally  hard  calcareous  shale,  Avhicli  is  croAvded 
with  stems  of  crinoids.  At  40  feet  below  this,  is  an  old 
coal  pit,  whicli  was  AA^orked  many  years  ago,  but  nothing  is 
knoAvn  now  respecting  either  the  thickness  or  the  quality  of 
the  coal.  A coal  blossom  Avas  seen  in  the  road  at  120  feet 
below  the  limestone  which  may  represent  the  Philson  coal 
bed.  Above  it  is  some  non  plastic  fireclay  of  inferior  qual- 
ity. 
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At  a little  distance  further  up  tlie  creek,  Mr.  Scott  lias 
opened  the  Upper  Freeport  coal  heel,  wliicli  sliows  ; (Fig. 
67.) 


Coal,  . ...  . 
Clay,  .... 
Compact  shale, 
Coal,  seen,  . 


Betiveen  tlie  coal  and  the  Mahoning  sandstone  there  is 
shale  5 feet  thick.  The  compact  shale  of  the  section  is  ex- 
ceedingly hard,  conies  out  in  blocks  and  in  the  wall  of  the 
pit  it  may  be  mistaken  for  the  ordinary  cannel  shale.  The 
coal  is  very  fair,  but  the  bed  is  too  thin  to  repay  working. 

The  broad  bottom  here  is  in  many  places  a spongy  bog 
and  on  its  surface  are  many  little  hummocks  under  which 
water  from  springs  has  accumulated.  This  whole  bottom 
is  covered  by  a deposit  of  bog  hon  ore,  which  was  mined 
many  years  ago  for  Fountain  furnace  on  Camii  run.  On 
the  opposite  side  of  the  run  and  at  a considerable  distance 
above  the  stream,  Mr.  Scott  has  opened  the  Clarion  coal 
bed,  which  shows  o ft.  .6  in.  of  solid  coal,  unbroken  by  any 
seam  of  slate,  though  there  are  three  distinct  partings,  of 
which  the  most  marked  is  at  two  feet  from  the  top.  The 
coal  is  irregularly  laminated  and  in  some  places  seems  to 
be  crushed  though  still  solid.  There  are  no  clay  veins  or 
hor.sebacks.  In  the  main  entry  the  coal  suddenly  disap- 
pears at  two  hundred  and  fifty  feet  from  the  mouth  of  the 
I'lit  and  is  replaced  by  a confused  mass  of  coal,  slate  and 
sandstone.  This  foreign  matter  is  knoAvn  to  be  at  least  16 
feet  thick,  but  it  has  not  been  followed  further.  Mr.  Scott 
thinks  that  the  trouble  results  from  a slide  of  the  hillside. 
While  this  is  not  impossible,  yet  it  is  hardly  probable  that 
a so  extensive  slide  could  occur  without  inflicting  serious 
injury  on  the  coal,  such  as  is  nowhere  apparent  in  this 
mine.  It  is  much  more  likely  that  this  is  an  old  channel- 
way, eroded  in  the  coal-marsh  and  afterward  filled  during 
flood.  The  sandstone  belonging  with  the  Clarion  coal  bed 
is  present  here  and  its  fragments  are  liberally  distributed 
over  the  surface.  Above  this  point  there  are  no  connected 
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exposures  along  the  run.  The  Silicious  limestone  is  reached 
at  the  Felger  road. 

About  a mile  below  Mr.  Scott's  house,  the  Upper  Free- 
port coal  bed  is  opened  on  Mr.  Barclay’s  property,  where 
it  shows:  (Fig.  08.) 


Coni, 

ClilA-, 

Coal, 


A structure  very  similar  to  that  observed  at  Mr.  Scott’s 
opening.  On  the  same  property  another  coal  bed  was  once 
opened  at  about  50  feet  below  the  Upper  Freeport.  On 
the  next  property  a limestone,  4 ft.  thick,  is  quarried  and 
the  folloAving  section  was  found  below  it  on  Camp  run : (Fig. 
69.) 


1.  Limestone, 

2.  Concealed, 


3.  Sandstone  and  sandy  shale,  . . • 

4.  Sandstone 

5.  Shale 

6.  Limestone 

7.  Shale 

6.  Coal  htd, 

g.  Shale 

10.  CoaXhtd 

11.  Shale 


20' 


1(/ 

(f 

V 

20' 

25' 


Total. 


109'  4" 


Just  above  Avhere  the  road  crosses  Camp  run,  a coal  bed 
4 ft.  thick,  was  struck  in  a well  and  a coal  blossom  has 
been  ploughed  up  in  the  field  opposite,  just  above  the  sand- 
stone of  No.  4,  so  that  the  place  of  the  coal  bed  conld  be 
somewhere  in  the  concealed  interval  above.  This  coal  bed 
is  the  Lower  Kittanning  and  the  limestone  above  it  is  the 
Upper  Kittanning,  bnt  the  Upper  Kittanning  coal  bed  has 
not  been  discovered.  The  rest  of  the  section  resembles  notli- 
ing  seen  elsewhere.  The  limestone.  No.  6,  is  evidently  local 
as  it  was  not  seen  at  any  other  exposure  of  its  horizon.  No. 
7 contains  a coal  bed  one  half  inch  thick.  The  other  coal 
beds  could  not  be  identified  as  no  exposures  were  found 
further  up  the  run  until  the  Pottsville  conglomerate  Avas 
reached. 

The  outcrop  of  the  Upper  Freeport  coal  bed  remains  on 
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the  west  side  of  the  creek  to  the  old  ]oike,  but  there  it  crosses 
to  the  east  side  and  the  Mahoning  sandstone  is  well  shown 
Just  beyond  the  bridge.  The  blossom  of  the  Philson  coal 
hed  has  been  x)loughed  up  in  a field  above.  At  a little  dis- 
tance south  from  the  pike  the  creek  turns  southward  and 
the  outcroiD  again  crosses  it.  The  Mahoning  sandstone  goes 
under  at  a little  wmy  above  Jones’  Mills.  Thence  to  Done- 
gal the  road  lies  in  the  Lower  Barren  Series  and  there  are 
no  connected  exposures. 

On  the  headwaters  of  Four-mile  run  the  Philson  coal 
loed  has  been  mined  wdthin  one  mile  of  Donegal.  It  is  said 
to  be  about  3 ft.  thick.  It  remains  in  sight  to  the  mouth 
of  a little  run  coming  in  from  the  west,  Avhere  the  Upper 
Freeport  coal  Toed  has  been  o^jened  by  Mr.  Harman.  The 
pits  at  this  place  were  in  bad  shape  when  visited  and  no 
measurements  could  be  made.  On  the  same  run  the  Phil- 
son coal  Toed  is  mined  by  Mr.  Keyser,  at  whose  pit  it  is  2 
ft.  thick  and  yields  good  coal.  ]N"ear  the  head  of  the  run, 
Mr.  Howard  quarries  the  Black  Possiliferous  limestone, 
which  is  unusually  compact  and  clean,  so  that  it  will  make 
a lime  good  enough  for  agricultural  purposes.  It  is  1 ft.  3 
in.  thick  and  is  closely  crowded  with  fossils.  The  overly- 
ing black  shale  is  but  partially  exposed. 

At  80  feet  higher  in  the  hill  Mr.  Howard  has  made  a trial 
opening  in  a coal  hed  which  he  finds  to  be  from  8 to  10 
inches  thick.  The  Morgantovm  Sandstone  is  exjposed  at 
the  head  of  the  run  and  huge  blocks  of  it  lie  scattered  over 
Mr.  Howard’s  fields.  It  occurs  in  place  on  Mr.  Hair’s  prop- 
erty, adjoining  this. 

On  the  main  run,  the  Black  Fossiliferous  limestone  is  ex- 
posed in  the  hill  opposite  Mr.  Harman’s  place  and  it  has 
been  quarried  to  a slight  extent  to  supply  agricultural 
needs.  The  Upper  Freeport  coal  hed  goes  under  the  run 
at  about  a mile  further  down  and  thence  to  the'  township 
line  the  road  lies  in  the  Lower  Barren  Series.  Along  the 
face  of  Chestnut  ridge  the  Conglomerate  forms  the  princi- 
pal rock  and  the  outcrop  of  the  Upper  Freeport  coal  hed 
lies  far  up  toward  the  crest.  The  exposures  are  very  un- 
satisfactory. 
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8.  Mount  Pleasant  Township  of  Westmokeland 

County. 

This  adjoins  Donegal  at  the  west  and  the  portion  belong- 
ing to  the  Ligonier  valley  embraces  only  the  eastern  sloiie 
of  Chestnut  ridge,  but  owing  to  the  extensive  erosion  by 
Jacob’s  creek  it  is  unlilie  most  of  the  mountain  slo^ie,  for 
much  of  it  is  good  farming  land.  The  double  axis  of  Chest- 
nut ridge  is  seen  here,  though  the  eastern  axis  is  very  fee- 
ble, amounting  only  to  an  interruption  of  the  dip.  The 
best  exposures  were  found  along  the  old  clay  pike  leading 
from  Greensburg  to  Donegal,  and  the  section  extends  from 
the  Morgantown  sandstone  to  the  Mountain  limestone. 

On  the  clay  pike  at  the  summit  of  the  ridge  there  are 
many  fragments  of  the  Pottsville  conglomerate,  which 
seems  to  cross  the  axis  almost  unbroken.  JSTo  further  ex- 
posures were  seen  until  near  the  old  schoolhouse,  about  a 
mile  and  a half  from  the  Mount  Pleasant  pike.  Between 
this  and  the  road  leading  to  Four-mile  run  the  following 
section  was  obtained  : (Fig.  70.) 


1.  Black  sbale, 

2.  Shale.  . . 

3.  Sandstone. 

4.  Sbale,  . . 

5.  Concealed, 


6.  Sandstone,  .... 

7.  Coal  bed 

8.  Shale 

0.  Iron  ore,  

JO.  Shale, 

11.  Ferruginous  limestone, 

12.  Shale, 

13.  Saiidsloiie, 

14  Shale 

16.  Upper  Frcftort  coal  bed, 


18.  Concealed, 


17.  Lower  Freeport  coal  bed, 


18.  Concealed, 
Total,  . 


20' 

20' 

10' 

40* 


40' 


60' 


256'  7" 


The  coal  bed,  No.  7,  is  the  only  one  seen  above  the 
Upper  Freeport,  and  the  error  on  p.  265  of  KK,  where  two 
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beds  are  given  as  occurring  in  this  position,  was  due  to  the 
fact  tliat  the  effect  of  the  new  axis  in  changing  the  dip  had 
not  been  ascertained  when  the  measurement  was  made,  and 
indeed  the  existence  of  the  eastern  axis  was  not  even 
suspected  at  that  time.  The  coal  hed,  No.  7,  is  well 
exposed  in  the  road  between  the  residences  of  Mr.  J.  Free- 
man and  Mr.  Jesse  Stairs,  where  an  excavation  shows  it  to 
be  3 feet  thick.  It  was  found  in  the  well  at  Mr.  Freeman’s 
house,  and  just  beyond  that  it  goes  under  the  run.  The 
same  bed  is  shown  in  the  road  leading  to  Mr.  Freeman’ s 
opening  in  the  Upper  Freeport  coal  hed.  The  black  shale, 
No.  1,  was  first  seen  at  the  grave  yard,  but  thence  almost 
to  the  Mount  Pleasant  pike  it  is  constantly  in  sight.  On 
the  crest  of  the  divide  between  Jacob’s  creek  and  Four  Mile 
run  the  Morgantown  sandstone  is  exposed.  The  coal  bed. 
No.  17,  is  mined  near  the  schoolhouse  by  Mr.  Miller,  at 
whose  pit  it  is  a solid  mass  of  coal  without  any  slate  part- 
ings. 

On  Jacob’s  creek  the  Upper  Freeport  coal  hed  is  mined 
by  Mr.  J.  Freeman,  at  whose  opening  the  following  measure- 
ment was  made  (Fig.  71.) 


1.  Shale, 


2.  Slaty  coalt  ..... 

3.  Black  clay  and  slatv  coal, 

4.  Coal, 

5.  Black  slate,  . - - - - 

6.  Coal 

7.  Black  slate.  - . - - . 

8.  FiTi  ugiiious  clar,  ... 

9.  Coal, 

Total 


At  some  distance  inside  the  pit,  No.  3 becomes  14  inches, 
and  is  a jet  black  brittle  slate  without  bedding,  and  having ' 
a fracture  like  cannel.  It  does  not  burn,  but  breaks  into 
small  pieces  when  thrown  on  the  fire.  No.  9 alone  is  mined, 
so  that  the  bed  is  knotvn  as  the  “ 3 foot  coal.”  This  lower 
division  is  in  three  nearly  equal  benches,  separated  by  very 
thin  but  iiersistent  partings.  Pyrites  occurs  as  nodules,  in 

* For  the  sake  of  completeness  a few  notes  from  Report  KK  are  reproduced 
here. 
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the  bottom  bench,  and  in  the  clay  immediately  below  the 
coal.  The  parting  above  this  bed  is  frequently  pyritous. 
The  coal  burns  freely,  and  in  the  grate  shows  little  tendency 
to  cake.  It  is  used  extensively  throughout  this  section, 
and  is  the  same  with  that  mined  by  Mr.  Jesse  Stairs. 

Fifteen  feet  below  this  coal  bed,  at  Mr.  Freeman’s  open- 
ing, is  the  Freeport  limestone,  which  has  been  mistaken  for 
an  iron  ore.  A lean  ore  is  associated  with  it. 

Near  the  saw-mill,  or  about  a mile  below  Mr.  Freeman’s 
coal  pit,  the  following  section  was  obtained : (Fig.  72.) 


1.  Pottsville  conglomerate, 


I I 


2.  Coal  bed, 


3.  Clay, 


4.  Iron  ore  and  clay  : 

Ore 

Clay 

Ore 


5.  Clays, 

Total, 


15' 


20'  7" 


The  coal  bed  associated  with  the  Big  Bottom  ore  bed,  and 
seen  further  down  the  creek  on  the  western  side  of  the  axis, 
cannot  be  far  below  the  bed  of  the  stream  here.  The  clay 
No.  3 contains  some  nodular  iron  ore  ; the  ore  of  No.  4 has 
the  peculiar  structure  observed  in  the  Kidney  ore  of  the 
Umbral  group  at  Lemont  furnace  in  Fayette  county,  as  well 
as  at  several  other  localities.  It  is  evidently  a good  ore. 
At  a little  way  below  the  saw-mill  the  Big  Bottom  ore  bed 
is  in  the  stream,  and  its  coal  bed  is  seen  near  by. 

On  a run  entering  Jacob’s  creek,  nearly  half  a mde  above 
the  saw-mill,  Mr.  T.  B.  Mays  made  an  exploratory  opening 
in  the  Big  Bottom  ore  bed.  The  ore  seemed  to  be  of  good 
quality,  as  shoAvn  in  the  pit,  and  had  the  unusual  thickness 
of  three  feet.  But  analysis  showed  that  the  bed  had  lost 
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its  cliaracter  as  an  iron  ore  and  had  degenerated  into  an 
impure  limestone  containing  only  a low  percentage  of  me- 
tallic iron.  At  one  time  the  coal  bed  above  this  ore  was 
mined  near  Mr.  Mays’  house.  Near  the  month  of  the  pit, 
the  coal  is  3 feet  thick  and  seems  to  be  solid,  without  slate 
partings. 

Between  the  saw-mill  and  the  limestone  quarry,  where 
the  axis  crosses,  there  is  abundance  of  bog  iron  ore.  At 
the  quarry,  the  Mouutam  limestone  is  exposed  as  follows  : 
(Fig.  73.) 

1.  Limestone,  in  thick 

layers, . 

2.  Argillaceous  limest’e, 

3.  Compact  limestone,  . 

Total, 40' 

No.  1 is  very  pure,  and  yields  a lime  which,  for  white- 
ness, compares  faimrably  with  any  lime  in  the  market. 
Mr.  Freeman  burns  it  extensively,  and  it  is  sold  to  the 
farmers  for  use  on  their  farms.  Its  effects  on  the  land  are 
very  marked.  The  whole  mass  is  fossil  if erous,  but  sjieci- 
mens  occur  in  greatest  numbers  in  No.  2,  which  is  in  thin 
layers.  The  species  are  not  numerous,  but  the  sjpecimens 
are  fine  and  in  prodigious  quantity. 

No  rocks  are  exposed  along  Jacob’s  creek. 

9.  Cook  Towistsiiip  of  WESTiroRELAXD  Couxtt. 

This  lies  directly  north  from  Donegal  and  stretches 
wholly  across  the  valley.  The  Loyalhanna  rises  in  the 
southeastern  corner  and  flows  northward  along  the  base  of 
Laurel  ridge,  while  on  the  western  side.  Four-mile  run  enters 
from  Donegal  and  flows  along  the  base  of  Chestnut  ridge. 
The  exposed  section  extends  from  within  two  hundred  feet 
of  the  Pittsburg  coal  bed  to  the  Pocono  sandstone. 

Tlie  Loyalhanna  is  formed  by  the  union  of  two  streams 
heading  under  the  ridge,  which  is  the  southern  boundary 
of  the  tOAvnship,  and  separates  the  waters  of  Indian  creek 
from  those  of  the  Loyalhanna.  The  more  important  of 
these  is  known  as  White  Oak  run. 

On  Laurel  run,  which  enters  White  Oak  not  far  from  the 
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township  line,  tlie  Silicions  limestone  and  the  Manch  Chnnk 
shales  are  well  exposed  near  the  Felger  road.  On  the  same 
ran  the  Upper  Freeport  coal  Toed  is  mined  by  Mr.  Snyder 
and  Mr.  Lyon.  At  Mr.  Lyon’s  opening  the  coal  varies  little 
from  4 feet,  but  at  Mr.  Snyder’s  it  is  from  3 feet  6 inches  to 
4 feet.  The  bed  shows  no  persistent  partings,  but  has  many 
binders  of  pyrites,  which  make  the  coal  very  tender.  This 
coal  burns  handsomely,  but  is  destructive  of  stoves,  owing 
to  the  presence  of  so  much  sulphur.  In  some  of  the  old 
pits  now  deserted,  the  overlying  shale  frequently  formed 
horse-backs,  and  cut  out  7 or  8 inches  of  the  coal,  and  in 
the  same  pits  there  are  clay  veins,  3 to  4 inches  wide,  which 
threw  the  coal  and  curled  it  for  some  distance  on  each  side. 
As  the  entries  have  all  fallen  shut  no  examination  of  these 
could  be  made.  The  coal  crops  out  on  the  Felger  road 
about  haK  a mile  east  from  the  cross-roads.  Overlying  it 
is  shale,  8 feet,  above  Avliich  is  the  Mahoning  sandstone, 
fully  60  feet  thick,  of  which  great  blocks  lie  scattered  over 
the  fields  in  the  vicinity. 

In  a field  west  from  Mr.  Lyon’s  house  the  Philson  coal 
bed  has  been  ploughed  up,  and  a trial  pit  showed  it  to  be 
18  inches  thick.  At  5 feet  below  it  is  much  rotten  lime- 
stone, but  the  bed  is  not  exposed.  Below  the  Upper  Free- 
port coal  bed  there  is  plastic  fireclay  for  5 feet,  but  thence 
to  the  run  there  is  no  exposure.  In  digging  a well,  Mr. 
Snyder,  who  lives  on  the  Felger  road,  near  the  outcrop  of 
the  Upper  Freeport^  passed  through  the  Upper  Kittanning 
limestone  and  coed. 

The  outcrop  of  the  coal  crosses  the  road  at  a little  way 
south  from  Laurel  run,  but  a small  area  of  the  coal  and  the 
Mahoning  sandstone  is  crossed  by  the  road  between  Laurel 
and  Powder  Mill  run. 

On  Powder  Mill  run,  which  enters  White  Oak  at  about 
one  fourth  of  a mile  south  from  Weaver’s  grist-mill,  the 
Lower  Kittanning  coed  bed  passes  under  near  the  first 
bridge,  but  it  is  fairly  well  exposed  on  the  run  about  mid- 
way between  Mr.  Ankney’s  house  and  that  of  Mr.  Leacock. 
At  one  time  it  was  mined  here,  and  was  found  to  be  3 feet 
6 inches  tliick.  Underlying  it  is  a blue  fireclay  7 feet  thick. 
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resting  on  a peculiar  sandstone,  wliicli  lias  been  mistaken 
for  an  iron  ore.  Just  above  Mr.  Leacock’s  house,  the  mas- 
sive sandstone  belonging  below  this  coal  bed  is  exposed. 
Above  the  coal  for  50  feet  there  is  nothing  but  shale,  and 
the  place  of  the  Upper  Kittanning  limestone  is  marked  by 
much  sandy  iron  ore  which  is  worthless.  On  this  hill  there 
is  a small  area  of  the  Mahoning  sandstone  and  the  U'pper 
Freex)ort  coal  heel,  but  the  coal  has  not  been  mined. 

Above  Mr.  Leacock’ s saw-mill  there  are  no  good  exposures 
on  this  run.  The  Pottsville  conglomerate  is  imperfectly 
shown  at  about  half  a mile  further  up,  and  near  this  ex- 
posure there  is  an  extensive  deposit  of  bog  iron  ore.  Just 
below  Mr.  Jonathan  Shawley’s  house,  three  miles  from 
Weaver’s  grist-mill,  the  Mountain  limestones  are  shown. 
At  one  quarry  a layer  7 feet  thick  is  worked,  but  at  Mr. 
Shawley’s  the  limestone  is  in  thin  layers  scattered  through 
40  feet  of  shale.  The  Silicions  limestone  is  first  reached  at 
about  300  yards  above  Mr.  Shawley’s  house,  and  at  a short 
distance  further  the  Pocono  sandstone  is  exposed. 

Returning  to  White  Oak  run,  one  finds  the  Upper  Free- 
port coal  heel  exposed  by  its  blossom  on  the  hill  above 
Weaver’ s grist  mill.  On  the  same  hill  the  Lower  Freeport 
is  similarly  exposed,  and  immediately  behind  the  mill  the 
Upper  Kittanning  coal  heel  is  seen  in  the  bank.  It  is  ex- 
posed also  at  a little  distance  further  doAvn  the  run  at  a 
quarry  in  the  Upper  Kittanning  limestone.  This  limestone 
is  very  poor,  and  the  lime  obtained  from  it  can  be  used  only 
for  the  coarsest  purposes.  On  the  opposite  side  of  the  run, 
and  at  some  distance  from  the  road,  the  Lower  Kittanning 
coal  heel  is  mined  by  Mr.  I.  Weaver,  who  has  it  from  3 feet 
6 inches  to  4 feet  tliick,  and  of  very  fair  quality.  It  is  slaty 
on  top,  and  has  some  bony  coal  in  the  middle,  but  the 
whole  of  it  can  be  used  for  fuel.  The  Upper  Kittanning 
limestone  lies  in  lumps  on  the  hill-top.  At  8 to  10  feet  be- 
low the  coal  is  a sandstone  the  same  with  that  already  re- 
ferred to  as  occurring  on  Powder  Mill  run.  It  is  curiously 
twisted,  is  excessively  hard,  has  a fracture  like  quartzite, 
and  contains  many  slender  casts  of  stems  enveloped  by  thin 
films  of  coal.  It  is  well  exposed  in  the  meadow  between 
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Mr.  Weaver’s  liouse  and  the  road,  and  is  three  or  four  feet 
tliick. 

At  a little  way  below  Weaver’s  mill  the  forks  of  the 
Loyalhanna  unite.  Just  above  the  junction  Mr.  Ankney 
has  an  oiiening  in  the  Loioer  KLUanning  coal  hed,  which  is 
similar  to  other  openings  already  mentioned.  The  outcrop 
of  the  Upper  Freeport  coal  hed  lies  west  from  the  creek 
until  at  half  a mile  south  from  the  township  line  it  crosses 
the  stream  to  the  east  near  Mr.  McClune’s  house.  At  that 
place  there  is  a deserted  opening  in  this  coal  bed,  shoAAdng 
a thickness  of  four  feet.  Mr.  McClnne  mines  the  Loioer 
Kittanning  coat  hed,  which  is  3 feet  0 inches,  and  yields  a 
coal  which  is  thought  to  be  superior  to  that  from  the  Upper 
Freeport,  as  it  is  not  so  injurious  to  stoves. 

Linn’s  run  rises  in  this  toAvnship  and  enters  the  Loyal- 
hanna in  Ligonier.  At  the  township  line  the  Pottsville 
conglomerate  is  in  the  bed  of  the  stream,  and  forms  bold 
cliffs  on  each  side.  For  the  most  part  it  is  a moderately 
coarse-grained  rock ; some  coarse  blocks  are  occasionally 
seen,  but  the  great  mass  shows  no  conglomerate  features. 
The  thickness  is  not  easily  ascertained,  but  it  cannot  be  far 
from  100  feet.  Underlying  it  is  a mass  of  red  sliale  with 
some  sandstone,  the  whole  very  imperfectly  exposed.  At 
Robbins’  mill,  three  miles  above  Mechanicsburg,  the  Moun- 
tain limestone  is  quarried  by  Mr.  Rector.  The  juire  portion 
is  in  all  not  far  from  16  feet  thick,  and  occurs  in  thin  layers 
interstratified  with  calcareous  shale.  BeloAv  this  are  red 
shales,  probably  60  feet  thick,  under  which  is  the  Silicious 
limestone. 

On  Four-mile  run  there  are  few  exposures.  At  several 
places  a thin  coal  bed,  probably  the  Pldtson,  is  mined  in  a 
small  way,  but  in  the  few  hollows  on  the  mountain  side  no 
exposures  were  found,  and  the  existence  of  the  Upper  Free- 
port coat  hed  seems  to  be  unknown.  ISTo  coal  blossom  was 
seen  anywhere  along  the  face  of  the  mountain  within  this 
township,  and  the  outcrop  of  the  Upper  Freeport  coed  hed 
as  placed  on  the  map  is  wholly  conjectural. 


128  KKK.  REPORT  OF  PROGRESS.  STEVEJSTSO^T,  1877. 

10.  LiGomER  Township  of  Westmoreland  County. 

This  township,  which  lies  directly  north  from  Cook, 
stretches  across  the  valley,  and  has  the  crests  of  Laurel  and 
Chestnut  ridges  as  its  boundaries  at  the  east  and  west.  The 
Loyalhanna  flows  northward  along  the  base  of  Laurel  ridge 
to  near  the  central  line,  where  it  turns  westward  and  flows 
in  that  direction  until  it  passes  beyond  the  limits  of  the 
township.  The  section  extends  from  110  feet  above  the 
Pittsburg  coal  bed  to  the  Devonian  rocks,  and  the  synclinal 
of  the  trough  crosses  the  Loyalhanna  at  Ligonier. 

Along  the  Bedford  pike  and  Loyalhanna,  creek.  The 
Pottsville  conglomerate  comes  down  to  the  creek  at  the 
mouth  of  the  Loyalhanna  gap  in  Chestnut  ridge,  and  is  in 
the  stream  bed  where  the  pike  crosses,  about  four  miles  west 
from  Ligonier.  Debris  conceals  everything  on  the  face  of 
the  mountain,  and  even  in  the  creek-bed  there  are  no  ex- 
posures for  some  distance  above  this  locality.  At  a short 
distance  below  the  first  bridge  over  the  creek,  an  old  open- 
ing in  the  Upper  Freeport  coal  was  seen  alongside  of  the 
pike,  and  the  Mahoning  sandstone  is  well  shown  resting 
directly  on  the  coal.  At  a short  distance  further  east,  and 
on  the  level  of  the  creek-bottom,  the  same  bed  is  mined, 
and  shows  4 feet  2 inches  of  coal  underlying  7 feet  of  shale. 
For  one  foot  at  the  top  the  coal  is  quite  inferior,  and  the 
bed  seems  to  contain  a good  deal  of  pyrites  throughout, 
Imt  it  is  said  to  be  liked  for  fuel.  The  roof  is  made  of 
tender  shale  and  is  very  insecure.  The  Freeport  limestone 
is  present  here,  and  at  a little  way  further  down  the  creek 
the  Lower  Freeport  coal  bed  is  exposed.  The  interval  be- 
tween the  two  coal  beds  is  about  forty  feet.  The  upper 
bed  goes  under  the  stream  very  near  the  bridge. 

xYlong  the  pike,  from  this  locality  to  Ligonier,  the  ex- 
posures are  fragmentary,  and  lieing  in  the  Lower  Barrens 
are  very  unsatisfactory.  The  black  shale  associated  with 
the  Black  Fossiliferous  limestone  is  exposed  in  a cutting 
nearly  three  miles  west  from  Ligonier,  and  on  the  next  hill 
is  a fine  exjiosure  of  variegated  shale.  A distinct  though 
not  strong  anticlinal  crosses  the  pike  at  about  two  miles 
west  from  Ligonier. 


LIGOIflEE  TOWjS^SHTP, 


KKK.  129 


1.  Pittsburg  coal  bid. 


2.  Concealed, 


3.  Coat  bed.  Little  Pittsburg,  , 

4.  Limestone,  Little  Pittsburg, 


5.  Concealed, 


fi.  Variegated  shale 


7.  Coal  bed, 
e.  Shale,  . 

9.  Concealed, 


10.  Morgantown  sandstone, 


11.  Olive  shale 

12.  Elk  Lick  coal  bed 

13.  Shale, 

14.  Green  fossiliferous  limestone, 

16.  Shale 

16.  Sandstone, 

17.  Clay 

18.  I'erruginous  limestone,  . . 

19.  Shale 


20.  Sandstone, 


21.  Concealed,  estimated, 


22.  Shale,  . 

23.  Sandstone, 


24.  Shale,  . . . 

26.  Philson  coal  bed. 


26.  Concealed,  estimated. 


27.  Mahoning  sandstone,  seen, 

28.  Shale, 

29.  Vpper  Freeport  coalbed,  . 

Total 


On  the  hill  opposite  Ligonier,  on  the  south  side  of  the 
9— KKK. 
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Loyallianna,  there  is  a small  area  of  the  Pittsburg  coal  bed, 
in  which  is  an  opening  belonging  to  Mr.  Smith.  The  hill 
rises  about  50  feet  above  the  coal,  bnt  there  are  no  ex- 
posures of  the  rocks.  The  coal  is  good,  and  the  structure 
of  the  bed  is  similar  to  that  shown  in  other  openings  to  be 
described.  The  exposures  on  this  hill,  and  on  those  further 
east  along  the  j^ike,  afford  a very  faff  section  of  the  Lower 
Barrens,  as  given  in  figure  74. 

That  portion  of  the  section  extending  from  the  Pittsburg 
coal  bed  to  the  base  of  the  Morgantown  sandstone  is  ex- 
posed in  the  hill  opposite  Ligonier,  the  coal  being  275  feet 
above  the  creek  at  one  eighth  of  a mile  below  the  grist-mill 
at  Ligonier.  The  coal  bed.  No.  3,  is  partially  ex^^osed  at 
the  lime  quarry  below  Mr.  Smith’ s house,  and  it  was  once 
opened  at  the  head  of  a little  spring  rnn  entering  the  creek 
at  the  mill-dam.  Its  thickness  is  given  on  information,  as 
tha  blossom  only  is  now  exposed.  The  bed  seems  to  be 
persistent  at  all  jooints  where  the  hills  are  high  enough  to 
catch  it. 

The  limestone.  No.  4,  is  quarried  on  Mr.  Smith’s  prop- 
erty. It  is  light  blue  on  the  weathered  surface,  which  is 
very  rough.  No  exposure  of  it  was  found  in  the  spring 
rnn  referred  to,  bnt  the  l)ed  has  been  opened  on  the  oppo- 
site side  of  the  hill,  where  it  is  of  excellent  quality  and 
yields  excellent  lime.  The  same  bed  has  been  ploughed 
up  on  the  toj)  of  Mcllvaffie’s  hill,  half  a mile  east  from  Li- 
gonier. The  rocks  below  this  to  the  Morgantown  sand- 
stone are  exposed  only  in  the  spring  run,  where  the  shale. 
No.  0,  is  triple,  consisting  of  black  and  drab  shale,  19  ft., 
sandstone,  4 ft.  and  yellow  shale  20  ft. 

The  coal  bed^  No.  7,  appears  in  the  spring  run  to  be 
about  one  foot  thick,  but  many  years  ago  the  father  of  Col. 
J.  McFarland  mined  it  in  a field  below  the  Smith  limestone 
qnarry  and  found  it  to  be  18  inches  thick.  Col.  McFarland 
says  that  there  is  a limestone  associated  with  it,  but  whether 
above  or  below  the  coal  he  cannot  say.  The  place  of  the 
coal  is  concealed  by  a slide  in  the  field,  but  in  the  spring 
run  the  limestone  is  certainly  absent  for  the  exposure  is 
complete. 
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The  concealed  space,  Xo.  9,  should  include  the  ore-bed 
found  at  Oak  Grove  furnace,  at  a little  more  than  loO  feet 
below  the  Pittsburg  coal  bed. 

The  MorgantoAvn  sandstone,  Xo.  10,  shows  an  extraor- 
dinary thiclmess.  It  is  an  irregular  mass  and  is  not  per- 
fectly exposed  in  the  hill  opposite  Ligonier.  The  top  for 
40  feet  is  rudely  flaggy,  below  that  for  40  feet  there  are  al- 
terations of  flaggy  sandstone  and  sandy  shale,  the  latter 
occasionally  becoming  argillaceous,  while  the  lower  por- 
tion, which  is  well  shown  along  the  creek  for  from  one- 
fonrth  of  a mile  below  the  mill  to  some  distance  above  the 
bridge,  is  a flaggy  sandstone,  quite  hard,  blue  and  mica- 
ceous. It  is  quarried  near  the  bridge  to  supply  flagging 
stone  for  Ligonier. 

The  shale  underlying  the  Mahoning  sandstone  is  not  ex- 
posed in  the  creek  bank  at  Ligonier  but  is  weU  shown  be- 
yond the  first  road  turning  north  from  the  pike,  east  from 
Ligonier.  The  EUc  Lictc  coal  bed  was  mined  in  the  creek 
bed  by  means  of  a coifer-dam.  Tire  thickness  is  said  to  be 
4 ft.  and  tradition  affirms  that  the  coal  is  of  excellent 
quality,  admirably  adapted  to  smiths’  use.  This  coal  bed 
is  shown  in  the  bluff  on  Mr.  Seaton’ s property,  barely  half 
a mile  below  Ligonier  and  there  it  is  3 ft.  G in.  thick.  The 
blossom  of  the  same  bed  is  exposed  on  Mcllvaine’s  hill 
above  the  i)ike  at  half  a mile  east  from  Ligonier,  where  it 
is  little  more  than  a rich  cannel  shale  and  is  associated  with 
a thin  plate  of  iron  ore  one  inch  thick. 

The  place  of  the  Green  Fossiliferons  limestone  Avas  not 
accurately  determined  on  the  pike.  Fragments  of  that 
rock  were  found  at  the  place  of  Xo.  14  and  the  bed  itself 
is  not  likely  to  be  more  than  a feAV  feet  higher  in  the  hill. 
Xo.  18  is  a compact  layer  of  ferruginous  limestone,  but  it 
is  evidently  too  lean  to  be  used  as  an  ore.  The  same  bed 
occurs  about  half  a mile  east  from  Ligonier,  so  that  it  is 
measurably  persistent.  The  sandstone.  Xo.  16,  is  some- 
what shaly  and  is  crowded  with  minute  fragments  of  car- 
bonized wood. 

The  sandstone,  Xo.  20,  is  reached  at  the  second  road  east 
from  Ligonier,  where  a little  run  crosses  the  pike.  It  is 
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quarried  on  botli  sides  of  tlie  hollow  as  well  as  far  up  on 
the  next  hill.  The  upper  portion  is  flaggy  but  the  lower 
part  is  very  irregular  and  cross-bedded,  so  that  it  is  of  little 
value.  The  rock  is  brownish-gray,  and  mostly  flne-grained 
but  it  contains  some  ferruginous  layers,  which  are  quite 
conglomerate. 

The  concealed  interval,  No.  21,  is  given  by  estimation  as 
no  direct  measurement  can  be  made,  but  the  thickness  as 
given  is  not  far  wide  of  the  truth.  The  Black  Fossiliferous 
limestone  occurs  somewhat  above  the  middle  of  this  inter- 
val, it  l:»eing,  as  ascertained  elsewhere,  about  100  feet  above 
the  Pliilson  coal  heel.  On  the  east  side  of  Zimmerman’s 
run,  the  black  shale  associated  with  this  limestone  has  been 
ploughed  up.  No.  23  is  exposed  on  the  west  side  of  Zim- 
merman’s run,  two  miles  east  from  Ligonier,  and  being  of 
very  fine  grain,  it  has  been  quarried  there  for  the  manufac- 
ture of  grindstones. 

Just  east  from  this  run  the  blossom  of  the  Pliilson  coal 
hed  has  been  ploughed  up  in  a field  and  at  a short  distance  up 
the  run  the  bed  is  exposed  having  a thickness  of  one  foot. 

At  Dr.  Burnett’s  house,  east  from  Zimmerman’s  run,  the 
Upper  Freeport  coal  hed  was  struck  in  digging  a well  and 
it  is  reported  as  being  in  all  about  8 ft.  thick.  The  interval 
between  it  and  the  Pliilson  coal  is  not  far  from  80  feet. 

Here  the  course  of  the  Loyalhanna  is  changed.  Thus 
far  the  stream  has  flowed  from  the  east  but  now  its  course 
to  the  head  is  from  the  south.  Laurel  run,  which  flows 
from  the  east,  enters  the  Loyalhanna  here  and  is  followed 
by  the  pike  to  Laughlinstown. 

On  the  south  side  of  Laurel  run  the  Upper  Freeport  coal 
hed  is  mined  by  Dr.  Burnett  at  a short  distance  above  the 
mouth  of  the  stream,  and  the  exposure  at  the  mouth  of  the 
pit  is  as  follows : (Fig.  75.) 
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1.  Mahoning  sandstone, 
seen, 


2.  Shale, 


3.  Upper  Freeport  coal 
bed, 

Total, 

No.  3,  as  far  as  exposed,  is  as  follows  : 

Coal, 

Clay, 

Coal, 


25' 


5' 


2'  9" 


32'  9'' 


I'll" 

1" 

9" 


Total, 2'  9" 

But  the  exposure  is  evidently  incomplete  and  the  bed  is 
said  to  be  somewhat  more  than  3 ft.  thick.  The  upper  por- 
tion is  prismatic  at  the  top  but  regularly  laminated  below, 
while  the  lower  bench  is  slaty.  The  bed  rises  rapidly  east- 
ward and  within  one-fifth  of  a mile  it  is  at  the  summit  of 
the  hill.  The  Freeport  limestone  is  not  exposed  on  this 
hill  but  it  is  said  to  be  present.  Nearer  Langhlinstown  the 
Upper  Freeport  coal  heel  is  mined  at  a little  distance  north 
from  the  pike  and  at  Langhlinstown  the  Upper  Kittanning 
coal  heel  is  exposed  with  a thick  limestone  below  it. 

Along  the  pike  east  from  Langhlinstown  there  are  few  ex- 
posures and  all  of  them  are  imperfect.  Not  far  from  that 
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village,  fragments  of  a massive  sandstone,  Avliicli  on  Laurel 
run  is  190  feet  beloAv  the  Up-per  Freeport  coal  bed,  are  found 
thickly  strewn  over  the  surface  but  the  rock  is  not  shown 
in  place.  This  sandstone  is  the  same  with  that  which  in 
Report  KK  Avas  called  the  Piedmont  sandstone.  Underly- 
ing it  is  an  imiAortant  bed  of  iron  ore  Avhich  was  benched 
extensively  to  supply  Washington  furnace,  of  which  the 
alAandoned  stack  is  still  visible  at  a little  way  olf  the  pike. 

Underlying  the  shales  containing  the  ore-bed  is  a coal, 
imperfectly  exposed  in  the  drain.  It  is  the  Broolcrille  coal 
bed,  the  same  Avith  that  hesitatingly  identified  Avith  the 
Mount  Savage  coal  bed  in  Report  KK.  The  distance  from 
this  bed  to  the  Pottsville  conglomerate  was  estimated  at  20 
feet,  but  this  estimate  may  be  slightly  too  large  or  too 
small  as  the  exact  limit  of  that  conglomerate  could  not  be 
determined. 

Huge  fragments  of  the  Pottsville  conglomerate  appear  at 
a feAv  yards  above  the  coal  and  at  the  toll-house  they  cover 
the  surface.  At  a litlle  distance  further  the  bottom  of  that 
rock  is  reached,  but  the  line  Avas  not  accurately  fixed  as  the 
rock  does  not  ap2Aear  in  jfiace  along  the  road,  while  the 
density  of  the  groAvth  on  the  hill-side  jAre vents  one  from 
seeing  more  than  a feAv  feet  ahead,  so  that  exjAloration  is 
almost  imjAossible.  This  conglomerate  is  only  moderately 
coarse  in  grain  and  its  thickness  is  not  far  from  100  feet. 

The  Mauch  Chunk  siiale  is  not  exj)osed  along  the  pike. 
ExiAloratory  ojAenings  have  been  made  in  search  of  the  Um- 
bral  ores  but  they  seem  to  have  been  unsuccessful.  The 
Silicious  limestone  is  reached  at  about  a mile  above  the 
toll-house,  but  it  is  poorly  exjAosed  ; beyond  it  to  the  sum- 
mit the  loAver  rocks  are  occasionally  shoAvn. 

Laurel  Run.  On  this  run  the  section  shown  in  Fig.  76 
AATis  obtained. 

The  section  down  to  No.  22  is  exposed  on  Mr.  Robert 
Hall's  farm,  near  the  junction  of  the  tAvo  forks  of  the  run. 
On  the  hill  lAeloAv  the  junction  the  Upper  Freeport  coal  bed 
AAns  mined  tAventy-live  years  ago,  by  Mr.  L.  C.  Hall,  Avho 
was  operating  Washington  furnace  at  that  time.  The  ojAen- 
ing  is  now  closed,  but  the  bed  is  said  to  vary  from  3 feet  6 
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indies  to  4 feet,  and  to  yield  excellent  coal.  This  opening 
is  on  the  main  eastern  outcrop,  and  the  same  bed  is  caught 
in  the  hills  along  the  run  doivn  to  Dr.  Burnett’ s opening, 
a distance  of  fully  two  miles  and  a half.  Another  extensive 
mine  in  this  bed  was  worked  by  Mr.  L.  C.  Hall,  back  from 
Laughlinstown,  but  that  opening  too  has  been  deserted  for 
many  years.  Mr.  Armour,  of  Laughlinstown,  has  some 
pits  on  the  opposite  side  of  the  hill,  in  which  the  coal  varies 
from  3 to  4 feet,  and  is  in  high  repute  as  a fuel. 

No.  5 is  the  Bolivar  tire  clay.  It  was  seen  only  on  Mr. 
HaU’ s property.  An  analysis  of  this  clay  is  given  in  another 
chapter.  The  Loucer  Freeport  coal  Toed  was  seen  only  at 
the  same  locality,  where  it  has  been  exposed  by  a slide. 
Its  place  is  concealed  at  all  the  other  localities  examined. 

The  Upper  Kittanning  coal  heel  is  well  exposed  on  Mr. 
Hall’s  hill,  as  well  as  on  another  hill  just  east  from  the 
"Waterford  road.  It  remains  in  sight  along  the  run  almost 
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to  Langhlinstown,  going  under  the  stream,  near  the  grist- 
mill, above  the  village.  It  shows  little  variation  in  thick- 
ness, and  yields  a fair  coal,  but  is  not  mined. 

The  Upper  Kittanning  limestone  varies  greatly  both  in 
thickness  and  quality.  As  exposed  in  the  hill  belonging 
to  Mr.  Hall,  it  shows 


Limestone, 16" 

Shale,  1' 

Limestone, 9' 


The  upper  bed  is  a conqiact  layer,  splitting  so  readily 
that  posts  of  regular  shape  have  been  made  from  it,  but  it 
is  of  uneven  composition,  containing  some  thin  and  very 
hard  layers,  so  that  the  weathered  surface  is  grooved.  This 
portion  makes  good  lime,  but  must  be  burned  carefully. 
The  lower  portion  is  a massive  dull-gray  to  blue  rock, 
evidently  quite  argillaceous,  and  containing  great  numbers 
of  small  mollnsks.  It  contains  also  many  lumps  of  lime- 
stone, which  are  clearly  fragments  of  the  Mountain  lime- 
stone. This  portion  of  the  bed  is  burned  into  lime  only 
with  difficulty,  as  it  tends  to  fuse. 

This  limestone  is  persistent  along  the  run  below  this 
quarry,  and  is  digged  by  Mr.  Armour  near  Langhlinstown, 
but  there  it  is  better  in  quality  than  at  Mr.  Hall’s.  The 
thickness  is  nearly  the  same  as  that  given  in  the  section, 
but  at  some  other  places  it  is  little  more  than  4 feet. 

On  the  hill  east  from  the  Waterford  road  this  limestone 
is  wanting,  but  the  Upper  Kittanning  coat  hed  is  fully  ex- 
posed at  the  proper  distance  above  the  Lower  Kittanning 
coal  toed.  Instead  of  the  limestone  there  is  here  a shale 
containing  a large  quantity  of  nodular  iron  ore,  which  must 
be  by  no  means  insignificant,  for  the  strippings  reach  14 
feet  of  cover,  and  extend  for  fully  one  third  of  a mile  along 
the  face  of  the  hill.  The  cover  having  become  so  thick  that 
benching  was  unprofitable,  a drift  was  run  for  a long  dis- 
tance into  the  hill.  As  this  drift  is  8 feet  high,  there  is 
reason  to  suppose  that  no  bed  of  ore  was  found,  and  that 
the  benching  was  done  to  procure  the  nodules  scattered 
through  the  shale.  The  ore  is  said  to  have  been  hauled  to 
HUlsview  furnace  on  the  border  of  Fairfield  townshij),  six 
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or  seven  miles  away ; but  unless  the  lumps  are  more  closely 
packed  under  the  hill  than  they  are  in  the  exposed  portion, 
it  is  doubtful  whether  mining  would  be  profitable  in  the 
present  condition  of  the  iron  market,  although  the  ore  seems 
to  be  a very  good  carbonate.  In  color  it  closely  resembles 
the  Honeycomb  ore,  as  shown  at  the  mines  of  Lemont 
furnace  in  Fayette  county. 

The  Lower  Kittanning  coal  bed  is  exposed  on  Mr.  Hall’s 
property,  where  it  is  from  3 ft.  8 in.  to  4 ft.  thick  and  is 
divided  nearly  midway  by  a thin  parting.  The  top  for  8 
inches  is  quite  slaty  but  below  that  to  the  slate  parting  the 
coal  improves  and  is  a good  fuel.  Below  the  parting  the 
coal  is  soft,  clean  and  very  rich  in  volatile  combustible  mat- 
ter. This  bed  was  once  opened  on  the  Waterford  road  near 
Mr.  Hall’ s house  and  its  blossom  is  exposed  in  the  field  near 
the  old  ore  diggings.  Mr.  Armour  has  an  opening  near 
Laughlinstown,  which  shows  the  same  character  as  that 
belonging  to  Mr.  Hall.  The  bed  passes  under  the  run  at 
somewhat  more  than  half  a mile  above  Laughlinstown. 

The  sandstone,  Ho.  22,  is  exposed  in  the  run  at  a short 
distance  above  Mr.  Hall’s  opening  in  the  Lower  Kittan- 
ning and  remains  in  sight  for  fully  one  third  of  a mile.  It 
is  coarse-grained,  occurs  in  thick  irregular  layers  and  is  not 
likely  to  be  of  any  value. 

The  Clarion  coal  bed  is  exposed  alongside  of  the  run  at 
a short  distance  above  the  junction  of  the  forks.  An  at- 
tempt was  made  here  to  open  the  bed  but  the  work  was  not 
finished.  As  far  as  shown  the  structure  of  the  bed  is: 
(Fig.  77.) 


The  carbonaceous  shale  is  said  to  be  one  foot  thicker 
than  is  shown.  Tlie  coal  seems  to  be  of  only  moderately 
good  quality.  Ho  other  exposure  of  this  bed  was  seen  in 
the  vicinity. 

Ho.  26  is  imperfectly  shown  in  the  bluff  but  the  mass  is 
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suflBciently  well  exposed  in  tlie  bed  of  the  run.  It  is  a mass- 
ive sandstone,  gray,  coarse-grained,  quite  hard  and  breaks 
into  huge  fragments,  which  sometimes  choke  the  stream. 
The  iron  ore,  ISlo.  28,  is  the  same  with  that  so  extensively 
benched  near  the  pike  for  Washington  furnace,  but  it  is 
no  longer  exj)osed.  Fragments  of  the  ore  still  to  be  found 
on  the  dump  show  it  to  be  a bluish  carbonate.  But  with 
it  there  is  associated  a very  inferior  sandy  ore. 

The  remainder  of  the  section  is  very  j)Ooiiy  shown  along 
the  run. 

Zimmerman^  s Run.  This  little  stream  enters  the  Loyal- 
hanna  just  below  the  month  of  Laurel  run,  about  two  miles 
east  from  Ligonier.  Near  its  head  the  following  section  was 
obtained  on  the  property  of  Mr.  J.  Menoher:  (Fig.  78.) 


1.  Shale,  with  nodules  of  iron  ore,  . . 

2.  Green  fossiliferous  limestone,  . . . 

S.  Shale, 


4.  Concealed, 


6.  SandstoiiC) 


6.  Concealed, 


7.  Black  shale, 

8.  Black  r issiliferous  limestone, 

9.  Clay 

10.  Coal  bed 


11.  Concealed, 


12.  Philson  coal  bed, 


79 


, - ' 

--  20 


30 


60 


100 


15' 


20' 


80' 


10' 


60' 


1' 

2' 


8" 

S" 


2' 


Total, 


The  Green  Fossiliferous  limestone  is  exposed  on  Mr. 
Menoher’ s property  near  the  head  of  the  east  fork  of  this 
run  and  on  the  Forbes  road  near  the  head  of  the  other 
fork.  The  upper  portion  only  is  shown  and  is  a green  cal- 
careous shale  crowded  with  well  preserved  specimens  of 
Spirifer  planocoimexus. 

The  sandstone,  No.  6,  the  same  with  No.  20  of  the  Lower 
Barrens  section  along  the  Loyalhanna,  is  a fine  massive 
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rock,  well  shown  on  Mr.  Menoher’s  projierty  along  the  east 
fork  of  the  run.  Near  the  head  of  the  other  fork  it  tends 
to  be  shaly,  but  at  about  a mile  down  the  run  it  is  quarried 
for  use  as  curbstones  in  Ligonier  and  at  that  quarry  it  is  a 
massive  rock,  soft,  splitting  easily  and  dressing  admirably. 

The  Black  Fossiliferons  limestone  is  exposed  on  both 
forks  and  occurs  in  three  layers,  of  which  the  top  and  bot- 
tom ones  are  iron  ore  while  the  middle  one,  little  more  than 
two  inches  thick,  is  a ferruginous  limestone.  The  top  layer 
is  richly  fossiliferons  and  contains  vast  numbers  of  crinoi- 
dal  stems,  which  retain  a grayish  color,  and  contrast  sharply 
with  the  dull  tint  of  the  rock.  This  material  was  digged  as 
iron  ore  in  the  early  days  and  was  reduced  at  Washington 
furnace.  It  cannot  fail  to  be  very  inferior  and  to  contain 
much  phosphorus.  The  shale  associated  with  this  lime- 
stone contains  many  fossils. 

On  the  east  fork  of  the  run  the  Philson  coal  hed  is  2 ft. 
thick  and  is  rudely  mined  by  Mr.  Menoher.  Half  a mile 
below  the  junction  of  the  forks  it  is  exposed  in  a blutf  and 
underlies  20  ft.  of  shale.  Where  the  run  crosses  the  pike, 
the  coal  is  shown  on  both  sides  of  the  stream  and  seems  to 
be  little  more  than  one  foot  thick. 

3Iill  Creelc.  This  large  stream  enters  the  Loyalhanna  at 
barely  half  a mile  below  Ligonier.  At  its  mouth  the  Mor- 
gantown sandstone  is  above  the  stream  and  the  Elk  Lick 
coed  hed  is  reached  in  the  bank  of  the  Loyalhanna.  No  ex- 
posures occur  in  the  immediate  vicinity  of  the  run  for  some 
distance  as  the  “bottom”  is  very  broad,  but  just  east  from 
it  and  only  a little  way  north  from  the  pike,  a high  knob 
catches  the  Pittshurg  coal  hed,  having  in  all  an  area  of  four 
or  five  acres.  The  bed  has  very  little  cover  and  for  the 
most  part  is  worthless ; but  when  the  fields  are  ploughed 
one  can  see  the  black  band  of  coal  for  a long  distance. 
On  the  road  leading  north  from  Ligonier  to  Meyer’ s school- 
house,  the  coed  hed,  No.  7,  of  the  section  opposite  Ligonier 
is  exposed  before  the  summit  of  the  hill  is  reached  and  on 
the  opposite  side  the  following  section  was  obtained  : (Fig. 
79.) 
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Tlie  limestone,  No.  6,  the  same  with  that  quarried  on  the 
Smith  j^roiDerty  opposite  Ligonier,  is  quarried  here  by  Mr. 
Seaton  and  is  found  on  every  proi^erty  within  this  elevated 
area  between  the  Loyalhanna  and  the  Conemaugh.  The 
lime  obtained  from  it  is  excellent  for  all  purposes  and  the 
bed  is  the  main  source  of  sujDply  for  a very  extensive  re- 
gion. 

Along  the  Johnstown  pike  the  Morgantown  sandstone  is 
exposed  to  Oak  Grove  furnace,  the  direction  from  Ligonier 
almost  coinciding  with  the  strike.  On  Hannas  run,  entering 
Mill  creek  at  the  furnace,  the  folloAving  section  was  found : 
(Fig.  80.) 


The  limestone  was  seen  on  Mr.  Clifford’s  projAerty,  but  the 
exposure  was  imj)erfect  and  the  thickness  is  given  on  infor- 
mation. The  iron  ore,  wliich  is  that  formerly  used  at  the 
furnace,  Avas  benched  extensively  on  land  belonging  to  Mr. 
K.  M.  Graham,  but  it  is  no  longer  exposed.  It  rests  almost 
directly  on  the  Morgantown  sandstone  and  is  said  to  be 
from  18  inches  to  3 feet  thick.  Much  is  claimed  for  it  as  a 
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calcareous  ore,  so  ricli  in  lime  that  no  additional  linx  is 
needed,  but  the  appearance  of  the  ore  hardly  suggests  such 
a composition.  This  must  have  been  thought  valuable,  as 
it  was  benched  under  12  feet  of  cover.  It  was  nsed  at  old 
Hermitage  furnace  fifty  years  ago. 

Above  Oak  Grove  Furnace  the  valley  is  broad  and  the  hills 
show  few  exposures,  except  those  of  the  Morgantown  sand- 
stone, which  forms  a cliff  at  Waterford,  nearly  two  miles 
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fartlier  np.  The  stream  rises  almost  as  rapidly  as  the  rocks 
and  the  dip  is  not  very  sharp.  At  Waterford  a boring  for 
oil  was  made  some  years  ago,  of  which  the  following  record 
was  given  me  by  Mr.  R.  M.  Graham  of  Oak  Grove.  (Fig. 
81.) 

From  Waterford  to  Murphy’s  mill,  the  rise  of  the  creek- 
bed  is  nearly  90  feet.  Just  above  the  mill  is  a well,  16  feet 
deep,  which  stopped  iu  a thick  bed  of  carbonaceous  shale. 
Tills  is  the  No.  7 of  the  oil-boring,  which  shows  a rise  of 
250  feet  from  Waterford  to  this  jioint,  and  that  shale  is  the 
one  associated  with  the  Black  Fossiliferous  limestone. 
That  shale  frequently  contains  a large  amount  of  carbo- 
naceous matter  and  often  is  mistaken  for  cannel  coal,  as  it 
was  at  Murphy’s  mill.  No.  9 of  the  section  is  the  Philson 
coal  hed^  and  No.  11  the  Upper  Freeport.  It  should  be  un- 
derstood that  no  reliance  can  be  placed  upon  measurements 
of  coal  beds,  when  made  in  the  careless  manner  character- 
istic of  the  ordinary  borer.  No.  15  is  the  Loioer  Kittan- 
ning,  the  same  with  that  mined  by  Mr.  Hall  on  Laurel  run. 
The  coal  bed,  No.  5,  occurs  in  an  interval,  which  through- 
out this  portion  of  the  district  is  always  concealed. 

On  the  north  fork  of  Mill  creek  a coal  bed  is  exposed  in 
the  bluff  at  about  a mile  above  Mui-phy’s  mill,  and  it  is 
very  probably  the  Upper  Freeport.  On  the  middle  fork, 
which  flows  almost  in  the  direction  of  dip,  the  Pottsville 
conglomerate  is  found  at  the  same  distance  from  the  mill. 

The  carlmnaceous  shale  found  in  the  well  at  Murpliy’s 
mill  is  thought  by  some  to  be  the  Upper  Freeport  coal  bed, 
the  same  with  that  mined  by  Mr.  Armour  and  Dr.  Burnett 
near  LaughlinstoAvn.  This  is  altogether  imiDossible,  as  ap- 
pears from  an  examination  of  the  country  along  the  road 
leading  from  the  mill  to  Laughlinstown.  This  road  is  con- 
stantly in  the  Lower  Barrens  for  three  miles,  and  at  the 
first  fork,  one  mile  south  from  the  mill  and  a few  feet  lower 
than  the  top  of  the  well,  there  is  a good  exposure  of  rocks 
belonging  to  the  lower  portion  of  the  Barrens.  The  rise  of 
the  rocks  is  in  this  direction,  so  that  were  the  shale  in  the 
Murphy  well  the  Upper  Freeport  coal  bed  or  below  that. 
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the  Pottsville  conglomerate  should  be  at  the  surface  at  the 
fork  referred  to. 

Following  this  road,  one  finds  at  the  schoolhonse,  two 
miles  from  Langhlinstown,  the  blossom  of  the  Philson  coal 
led.  It  underlies  15  feet  of  shale  and  the  Mahoning  sand- 
stone is  but  a few  feet  below  it.  No  further  exposures  oc- 
cur for  half  a mile,  but  there,  at  170  feet  below  the  PliiJson 
blossom,  the  Loioer  Kittanning  coal  is  reached  on  Mr. 
Robert  Hall’s  property. 

Run.  The  only  other  stream  entering  the  Loyal- 

hanna  from  the  north  is  a run  emptying  about  three  miles 
west  from  Ligonier.  It  fiows  along  the  base  of  Chestnut 
ridge,  all  the  way  through  the  Low^er  Barrens.  There  are 
no  connected  exposures.  Mr.  Keffer  has  opened  a small 
coal  bed,  probably  the  Elk  Lick,  which  varies  from  2 feet 
to  2 feet  6 inches  and  yields  a fairly  good  coal. 

For  the  most  part  the  east  slope  of  Chestnut  ridge  within 
this  township  is  densely  wooded.  The  ravines  are  usually 
shallow  and  the  coating  of  debris  is  very  thick.  No  ex- 
posures of  any  member  of  the  Lower  Productive  Coal 
Series  was  found  and  even  the  Conglomerate  and  the  Sili- 
cious  limestone  are  very  imperfectly  shown.  The  rocks  of 
the  Lower  Coals  reach  in  many  places  to  the  top  of  the 
ridge  and,  except  in  the  deepest  ravines,  rocks  lower  than 
the  Pottsville  conglomerate  are  rarely  exposed. 

South  from  the  Bedford  Pike. 

Along  the  Loyalhanna  within  this  township  the  road  lies 
almost  wholly  within  the  Lower  Barren  Series,  but  for  the 
most  part  the  outcrop  of  the  Upper  Freeport  coal  led  lies 
only  a little  east  from  it. 

Between  the  Pike  and  Furnace  Run.  The  outcrop  of 
the  Upper  Freeport  coal  led  lies  at  a little  distance  west 
from  the  road  leading  from  Langhlinstown  to  California 
furnace,  so  that  the  road  lies  in  the  Lower  Coals.  At  about 
midway  between  the  two  points,  ore  belonging  to  the  hori- 
zon of  the  Upper  Kittanning  limestone  has  been  digged,  the 
limestone  being  absent,  but  at  a short  distance  further  south 
the  limestone  is  present  and  it  has  been  quarried.  At 
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Westmoreland  furnace,  the  sandstone  overlying  the  Clari- 
on coal  hed  is  reached  and  there  a coal  blossom  rests  on  it. 

Furnace  Run.  Above  California  furnace  the  Pottsville 
conglomerate  comes  down  to  the  run,  and  the  BrooTcmlle 
coal  hed  with  the  blue  iron  ore  is  shown  above  it.  The  face 
of  the  hill  is  gently  sloping,  the  sandstone  over  the  ore  hav- 
ing been  removed  for  some  distance  back  from  the  run,  so 
that  the  ore  can  easily  be  benched.  The  old  benchings  ex- 
tend for  nearly  two  miles  along  the  run.  The  Brookmlle 
coal  hed  has  been  opened  opposite  the  house  formerly  oc- 
cupied by  the  superintendent  of  the  furnace  and  shows  : 
(Fig.  82.) 
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No.  7 is  not  exposed  and  its  existence  was  ascertained  by 
digging  through  the  clay,  No.  6,  which  is  excessively  hard. 
The  coal  seems  to  be  of  very  fair  quality,  but  owing  to  the 
presence  of  the  slates  it  cannot  be  mined  to  profit.  The 
sandstone  belonging  over  the  ore  is  shown  in  the  face  of  the 
hill.  The  ore  bed  is  no  longer  exposed,  as  the  furnace  was 
abandoned  many  years  ago,  but  fragments  lying  about  the 
surface  show  that  it  does  not  differ  materially  from  the 
same  deposit  as  exposed  near  old  Washington  furnace. 

Near  the  old  Westmoreland  furnace,  Mr.  Laugh ery  has 
an  opening  in  the  Clarion  coal  hed,  which  shows  the  coal 
from  4 to  5 feet  thick.  The  sandstone  overlies  it  as  on  Lau- 
rel run  and  the  coal  is  of  fair  quality.  Where  the  road 
crosses  the  run  below  the  old  furnace  a deserted  opening  in 
the  Lower  Kittanning  coal  hed  was  seen,  in  which  the  coal 
is  said  to  be  somewhat  more  than  3 feet  thick.  Neither  the 
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Upper  Kittanning  coal  ted  nor  its  limestone  was  seen,  nor 
does  tlie  Lower  Freeport  'coal  ted  show  any  blossom.  The 
Upper  Freeport  comes  down  to  the  run  nearly  opposite  the 
woolen  factory. 

Between  Furnace  run  and  Linn’s  run  the  outcrop  of  the 
Upper  Freeport  lies  just  back  from  the  first  ridge  east  from 
the  creek. 

LinrC  s Run.  This  enters  the  Loyalhanna  at  Mechanics- 
burg.  There  the  Mahoning  sandstone  is  exposed  and  the 
Upper  Freeport  coal  ted  is  reached  in  the  wells.  The  sand- 
stone rises  rapidly  up  the  run,  and  the  coal  is  exposed  at  a 
short  distance  below  the  grist-mill  as  well  as  in  the  bank 
opposite  that  mill.  An  opening  at  a little  way  further  up 
shows  the  bed  2 feet  9 inches  to  3 feet  1 inch  thick.  The 
PMlson  coal  ted  is  exposed  higher  up  in  the  hill  and  an  old 
opening  showed  it  to  be  2 feet  10  inches  thick.  These  beds 
run  out  in  the  hills  at  a little  more  than  half  a mile  east 
from  Mechanicsburg,  and  the  coal  from  both  is  quite  good. 

The  exposures  are  very  poor  for  a mile  above  the  mill, 
but  on  Mr.  Jesse  Rector’s  property,  the  following  section 
was  obtained;  (Fig.  83.) 
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No.  1 is  caught  at  the  summit  of  the  hill,  and  its  thick- 
ness cannot  be  made  out.  The  Upper  Kittanning  limestone 
is  wanting  here,  as  well  as  on  Mr.  Bitner’s  property  on  the 
opposite  side  of  the  run,  and  the  conditions  are  similar  to 
those  observed  on  the  Hall  farm,  east  from  the  Waterford 
road.  For  instead  of  the  limestone  there  is  a shale  contain- 
ing much  nodular  iron  ore,  which,  however,  is  quite  silicious. 
This  shale  is  apparently  continuous  to  the  Lower  Kittan- 
ning coal,  and  at  some  distance  below  Mr.  Rector’s  house 
10— KKK. 
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a deposit  of  bog  iron  ore  derived  from  these  shales  extends 
along  both  sides  of  the  run. 

The  Lower  Kittanning  coal  toed  is  mined  by  Mr.  Rector, 
at  whose  pit  the  bed  is  3 feet  4 inches  to  3 feet  6 inches 
thick,  and  similar  in  most  respects  to  the  ox)enings  seen  on 
Laurel  run.  The  upper  portion  is  slaty  on  tox^  for  from  5 
to  8 inches,  but  it  improves  downward  to  the  x^arting,  which 
consists  of  4 inches  of  bony  coal.  The  lower  portion  is  soft 
and  clean,  so  that  it  is  an  excellent  smithing  coal.  The 
same  coal  bed  is  opened  by  Mr.  Enos,  further  ux3  the  run, 
but  the  cover  is  so  thin  that  the  coal  is  x^ractically  worth- 
less. Below  the  coal  is  x^lastic  fireclay  7 feet,  resting  on  3 
feet  of  excessively  hard  sandstone  or  grit,  which  contains  a 
great  deal  of  carbonaceous  matter,  and  is  almost  flint-like 
in  its  toughness.  Below  this,  to  No.  5,  the  interval  is 
imperfectly  exposed,  but  it  seems  to  be  filled  with  shale. 

The  carbonaceous  shale.  No.  5,  is  the  same  with  that  seen 
on  Furnace  run,  near  Westmoreland  furnace.  It  is  quite 
well  marked  on  this  run,  being  exx^osed  for  some  distance 
both  above  and  below  Mr.  Rector’s  house.  The  interval 
between  the  Lower  Kittanning  coal  toed  and  the  sandstone. 
No.  7,  is  much  greater  here  than  is  given  in  the  Laurel  run 
section,  and  there  is  some  probal)ility  that  the  interval  there 
given  is  too  small,  as  no  direct  measurement  could  be 
obtained,  and  the  interval  was  estimated. 

The  sandstone,  No.  7,  that  Avhich  overlies  the  Clarion 
coal  toed,  is  well  shown  in  the  run  above  Mr.  Rector’ s house, 
but  no  determination  of  its  thickness  could  be  made,  as  the 
rock  is  not  exxDOsed  in  the  banks  of  the  stream.  It  is  mas- 
sive, and  shows  no  lines  of  bedding. 

Near  the  townshix^  line  the  following  section  is  exposed 
in  a little  glen.  (Fig.  84.) 

The  coal  bed  No.  1 is  no  longer  exposed,  excex^t  by  its 
blossom.  An  ox^ening  was  made  in  it  some  years  ago,  when 
it  was  found  to  be  1 foot  6 inches  thick.  The  clays,  No.  4, 
contain  about  4 feet  of  good  plastic  clay  filled  with  stems 
or  rootlets,  and  in  general  characters  the  whole  mass  closely 
resembles  the  clay  found  at  Bolivar  under  the  Clarion  coal 
Toed.  The  iron  ore.  No.  7,  is  now  concealed  by  a heavy  mass 
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of  debris,  but  it  is  said  to  be  one  foot  thick.  Fragments 
lying  on  the  surface  show  that  it  is  much  hive  the  ore  digged 
for  Washington  furnace  on  the  pike.  A thick  sandstone 
seen  in  the  hill  near  by  is  very  similar  to  that  overlying  the 
Clarion  coal  hed.  Owing  to  the  dense  undergrowth  the  re- 
lations of  the  coal  bed  could  not  be  traced  out,  but  the  pro- 
babihties  are  that  the  bed  is  the  Clarion.  Above  this  the 
exposures  are  very  poor,  until  at  the  township  hne  the 
Pottsville  conglomerate  appears  in  the  run  and  forms  an 
abrupt  wall  on  each  side  of  the  stream. 

Between  Linn’ s run  and  the  township  line  the  road  follow- 
ing the  Loyalhanna  passes  on  the  Mahoning  sandstone. 

Between  the  Loyalhanna  and  Four-mile  run.  Along 
the  road  leading  from  Ligonier  to  Stahlstown  there  are  no 
exposures.  The  only  features  of  interest  are  some  terraces 
which  have  been  referred  to  in  the  chapter  on  Surface 
geology. 


148  KKK.  KEPOET  OF  PROGEESS.  STEVENSON,  1877. 

On  tile  road  leading  from  Ligonier  to  Brant’s  knob,  tlie 
coal  bed  No.  7 of  the  Ligonier  section,  is  exposed  at  a mile 
and  three  fourths  from  Ligonier,  and  at  45  feet  higher  is  a 
coal  bed,  8 inches  thick,  with  limestone  clay  underneath  it. 
Above  the  latter  coal  is  shale  for  30  feet,  which  brings  one 
to  the  crest  of  the  hill  at  250  feet  above  the  Loyalhanna 
bridge  at  Ligonier. 

Near  Mr.  Brant’s  residence,  three  miles  from  Ligonier, 
there  are  two  very  small  jiatches  of  the  Pittsburg  coal  bed, 
each  containing  barely  two  acres.  The  one  on  the  south 
side  of  the  road  is  now  owned  by  Mr.  Weller,  who  works 
the  bed,  but  most  of  the  coal  has  been  removed.  The  other 
on  the  opposite  side  of  the  road  is  owned  by  Mr.  Brant,  but 
the  coal  is  mined  by  Mr.  Dickie.  Both  knobs  fail  to  catch 
the  little  coal  bed  found  further  porth.  The  limestone  at 
60  feet  below  the  Pittsburg  coal  is  quarried  on  both  hills, 
and  varies  from  4 to  5 feet.  The  Morgantown  sandstone  is 
well  shown  in  the  road  below  Mr.  Weller’s  residence,  and 
in  a hollow  further  down,  the  Elk  Lick  coal  bed  has  been 
found  4 feet  thick,  but  the  blossom  only  is  now  exposed. 
These  two  hills  are  the  only  ones  south  from  the  immediate 
vicinity  of  Loyalhanna  creek  which  catch  the  Pittsburg 
coal  bed,  and  it  is  said  that  no  others  catch  the  thick  lime- 
stone below  that  coal  bed ; but  it  is  altogether  probable  that 
some  of  the  high  hills  in  the  southern  portion  of  the  town- 
ship have  the  limestone  near  their  summits,  though  in  every 
case  the  area  must  be  very  small. 

Along  the  run  entering  the  Loyalhanna  at  Boucher’s 
mills,  two  miles  below  Ligonier,  there  are  no  connected  ex- 
posures. The  Morgantown  sandstone  is  seen  near  the  hill 
top,  at  about  a mile  and  a half  from  the  creek,  and  in  the 
bank  of  the  run,  half  a mile  from  the  creek,  the  shales 
associated  with  the  Black  Fossiliferous  limestone  are  ex- 
posed. 

Four-mile  run.  This  enters  the  Loyalhanna  from  the 
south  at  somewhat  more  than  three  miles  west  from  Ligonier, 
and  within  this  township  flows  almost  wholly  through  the 
Lower  Barren  Series,  as  the  Lower  Productive  Coals  pass 
under  the  surface  far  east  from  the  line  of  this  stream.  Ex- 
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cept  near  tlie  Loyalhanna,  tlie  Lower  Coals  reach  the  crest 
of  Chestnat  ridge,  and  the  shallow  hollows  through  which 
the  streams  flow  are  seldom  deep  enough  to  expose  any- 
thing below  the  Pottsville  conglomerate. 

On  the  road  leading  from  Nicely’ s mill  to  Youngstown 
the  blossom  of  the  Philson  coal  Toed  is  exposed  near  the 
saw-mill,  half  a mile  from  Four-mile  run,  and  at  a few  feet 
above  it  there  is  a limestone  which  was  not  seen  at  any  other 
locality.  Half  a mile  above  the  saw-mill,  the  Upper  Free- 
port coal  Toed  has  been  opened  on  Mr.  J.  Nicely’ s property, 
where  the  following  exposure  was  seen  : (Fig.  85.) 


1.  Mahooing  sudstone,  seeD» 


2.  Upper  Freeport  coal  bed, 

S.  Clay, 

4.  Freeport  ILmeetooe, 

Total 

The  sandstone  is  imperfectly  shown  and  for  the  most 
part  is  quite  flaggy.  The  coal  bed  varies  as  given  in  the 
section.  In  a new  opening  the  structure  is  : 


Coal, 1'  9" 

Clay, 6" 

Coal, 2" 

Coal  and  clay, 11" 

Coal, 15" 


Total, 4'  8" 


The  upper  clay  is  from  2 to  5 inches  and  in  many  parts 
of  the  old  pit  the  lower  clay  wholly  disappears,  its  place 
being  occupied  by  clean  coal.  The  coal  from  this  bed  is  a 
good  fuel  though  it  contains  a good  deal  of  sulphur. 

The  Freeport  limestone  is  quarried  and  burned  into  lime 
which  is  said  to  be  very  good  for  agricultural  purposes. 
The  rock  is  dull  lead-colored  in  the  upper  portion  and  a 
blue  slaty  layer  rests  on  it.  The  lower  portion  is  quite 
clean. 

Above  this,  along  the  run  there  are  no  exposures  until 
near  the  crest  of  the  mountain,  where  Mr.  Ross  mines  a 
coal  bed,  which  is  probably  the  Clarion  and  shows  a thick- 
ness of  5 feet. 
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Area  of  the  TJpyer  Productive  Coal  Series. 


In  Ligonier  townsMp  this  lies  north  from  Ligonier  on 
the  high  dividing  ridge  separating  the  waters  of  the  Loyal- 
hanna  from  those  of  the  Conemaugh,  and  is  wholly  on  the 
western  side  of  the  trough. 

Northward  from  the  borough  of  Ligonier  the  Pittsburg 
coal  bed  is  first  mined  on  the  property  of  Mr.  T.  Seaton,  at 
whose  bank  the  exposure  is  as  follows : (Fig.  86.) 


1.  Brown  shale,  . . . . 


2.  Black  shale,  .... 

3.  Coal, 

4.  Coal  and  partings,  . 

5.  Coal, 


8' 


1' 


4'  2" 
2" 


■ 8' 5" 


3'  1" 

J 


Total, 


16"  5" 


The  roof  division  is  clearly  represented  by  the  black 
shale  No.  2,  which  in  this  valley  usually  contains  thin  lay- 
ers of  coal.  In  this  pit  horsebacks  are  not  rare  but  they  sel- 
dom cut  away  more  than  one  foot  of  coal,  and  the  largest  yet 
found  extends  for  only  ten  feet  along  the  entry.  Clay  veins 
are  unknown.  The  whole  bed  yields  good  coal.  Below  the 
middle  in  No.  3 there  is  a persistent  parting,  from  which  to 
No.  4 the  coal  is  prismatic  and  so  tender  that  the  columns 
in  many  places  can  be  detached  by  the  fingers.  Yery  little 
pyrites  occurs  and  for  the  most  part  it  is  confined  to  the 
persistent  parting  above  No.  6.  The  parting  above  No.  4 
is  not  persistent. 

At  a short  distance  north  from  this  opening  one  of  the 
main  areas  is  reached.  Though  excessively  irregular  in 
outline,  it  is  of  no  small  importance,  as  the  streams  so  cut 
it  that  the  whole  of  the  coal  is  accessible  with  natural 
drainage.  Near  the  old  McDowell  property,  now  belong- 
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ing  to  Col.  J.  McFarland,  it  is  almost  divided,  one  prong 
extending  sonth  of  west  nearly  to  the  Seaton  bank,  the 
other  reaching  in  a sontheastward  direction  nearly  to  Mill 
creek,  its  northeast  boundary  being  Hanna’s  run.  Open- 
ings in  the  Pittsburg  were  seen  here  belonging  to  Mr. 
Knox,  Mr.  Meyers,  Mr.  Breniser,  Mr.  Peoples,  Mr.  Tash  and 
Col.  McFarland. 

At  Mr.  Knox’ s bank,  the  next  north  from  that  belonging  ’ 
to  Mr.  Seaton,  the  exposure  is:  (Fig.  87.) 


1.  Shale, 


2.  Coal,  . . , 

3.  Slaty  coal, 

4.  Coal,  . . , 


5.  Coal, 

6.  Coal, 
Total, 


10' 


2"  • 
5" 


2'  8" 


8' 


2'  8" 


18' 


Between  4 and  5 and  5 and  6 there  is  a thin  parting  of  one 
half  inch.  The  Nos.  1 and  2 are  very  like  the  roof  coal 
seen  in  the  Blairsville  trough,  and  the  lower  portion  of  the 
overlying  shale  is  dark.  The  bed  is  not  troubled  by  clay- 
veins  or  horsebacks  and  the  coal  does  not  differ  from  that 
obtained  at  Mr.  Seaton’ s bank. 

On  the  road  leading  from  Meyers  schoolhouse  to  Mill 
creek,  the  coal  is  mined  by  Mr.  Breniser  who  has  two  pits. 
The  structure  of  the  bed  here  is : (Fig.  88.) 


1.  Coal,  . . . 

2.  Bony  coal, 

3.  Coal,  . . . 

4.  Parting, 

5.  Coal,  . . . 

6.  Olay,  . . . 

7.  Coal,  . . . 


The  bed  is  perhaps  4 inches  thicker,  as  the  bottom  is  not 
reached  in  the  entry.  Nos.  1 and  2 represent  the  roof  divi- 
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sion.  No.  3 is  comparatively  hard  and  contains  much 
semi-cannel.  The  middle  bench  or  No.  5 is  prismatic  and 
readily  sjolits  across  the  bedding.  The  partings  are  very 
hard  ; ten  feet  of  the  overlying  shale  are  exposed  at  these 
pits  and  the  base  for  one  foot  contains  mnch  carbonaceons 
matter. 

At  the  schoolhonse  the  following  section  was  obtained, 
beginning  at  the  hill-top  and  descending  to  the  Pittsburg 
coalbed:  (Fig.  89.) 


8 9. 

ay 

S' 

3' 

S' 

•2« 

6"  to  iO" 

2' 
i' 

5' 

2'  9" 

37' 

S' 

Total, ‘ ' 129'  3 " 

The  limestone,  No.  4,  was  seen  only  on  this  hill  where  it 
is  quarried  by  Mr.  Breniser,  and  yields  a lime  good  enough 
for  agricultural  purposes.  It  is  certainly  present  on  Mr. 
Tash’s  property  and  on  that  of  Mr.  Breniser  toward  Mill 
Creek,  though  it  is  not  exposed  on  either  of  those  farms. 
No.  2 may  be  either  coal  or  carbonaceous  shale.  It  is  not 
exposed  and  the  bed  is  referred  to  only  because  its  existence 
was  positively  asserted  by  a quarryman.  The  limestone, 
No.  8,  is  quarried  by  Mr.  Meyers,  Mr.  Breniser,  Mr.  Tash 
and  Col.  ]\IcFarland.  It  is  well  exposed  in  the  road  on  all 
sides  of  the  Meyers  schoolhonse.  Some  of  the  layers  are 
very  good  while  others  are  decidedly  inferior.  The  better 
layers  yield  a strong  but  dark  lime.  Both  of  the  limestones 
are  ferruginous,  rusty  on  the  weathered  surface,  but  blue 
to  dark  brown  on  the  fresh  surface. 

No.  6 is  very  imperfectly  exposed  at  the  roadside  just 
beyond  the  schoolhonse  and  its  thickness  is  given  according 
to  information  received  from  one  who  has  quarried  the 
limestone.  There  are  many  exposures  of  the  limestone  in 
the  roads  but  at  no  one  of  them  except  that  near  the  school- 


1.  Concealed, 

2.  Co<i/,  or  earbonaceoQB  shale,  . 

3.  Clay 

4.  Limestone, 

6.  sandstone  and  shale,  . 

6.  Con/,  or  carbonaceons  shale  (7) 

7.  Clay 

8.  l.lmestonp, 

9.  niark  shale 

10.  Coal  bed, 

11.  Shale, 

12.  PUUburg  coal  bed, 
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house  is  there  any  evidence  that  either  coal  or  carbonaceous 
shale  is  present  above  it.  At  all  of  them  except  that  near 
the  schoolhouse  the  coal  is  j)Ositively  absent  and  I am  quite 
inclined  to  believe  the  statement  that  the  coal  exists  to  be 
wholly  inaccurate.  In  the  report  of  the  First  Geological 
Survey  of  Pennsylvania  a thick  coal  bed  is  mentioned  as 
occurring  at  this  horizon,  but  that  statement  was  clearly 
the  result  of  mistaking  the  coal  under  the  limestone  for  one 
over  it.  No  thick  bed  exists  here,  and  at  every  locality 
where  the  exposure  is  complete  there  is  neither  coal  nor 
carbonaceous  shale  present. 

The  coal  hed  No.  10  is  well  shown  at  the  roadside  by  the 
Meyers  schoolhouse  where  the  structure  is  : 


Coal, 1' 

Clay, 1” 

Coal, 18" 


Total, 2'  9" 


This  bed  is  not  mined  anywhere  in  this  neighborhood  and 
the  quality  of  the  coal  could  not  be  ascertained. 

Northeast  from  Hannas  run  a small  detached  area  of  the 
Pittsburg  coal  bed  was  seen  on  Mr.  Robb’s  property  and  a 
still  smaller  fragment  occurs  on  Mr.  Pollock’s  farm.  The 
latter  is  the  most  eastern  exposure  of  the  bed.  From  both 
of  these  the  coal  has  been  almost  wholly  removed  and 
neither  shows  any  exposures  above  the  Pittsburg. 

A still  larger  area  than  any  yet  referred  to  lies  a little 
north,  being  separated  from  the  others  by  Hannas  run.  It 
occupies  the  crest  of  the  dividing  ridge  and  embraces  por- 
tions of  both  Ligonier  and  Fairfield  townships.  The  de- 
tails respecting  this  area  will  be  found  under  the  description 
of  Fairfield  township. 

11.  Fairfield  Towjisiiip  of  Westmoreland  County. 

This  township  adjoins  Ligonier  at  the  north  and  has  the 
Conemaugh  river  for  its  northern  boundary.  The  exposed 
section  extends  from  nearly  200  feet  above  the  Pittsburg 
coal  bed  to  the  Devonian  rocks,  the  latter  being  exposed  in 
the  Conemaugh  gap  through  Chestnut  ridge,  as  well  as  in 
the  deep  gorge  of  Tub-mill  run  on  the  side  of  Laurel  ridge. 
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Along  the  Pennsylvania  Railroad.  On  the  Pennsyl- 
vania Railroad  a long  side-cutting  begins  almost  immedi- 
ately east  from  Lockport  and  continues  eastward  beyond 
the  township  line  into  St.  Clair.  In  this  the  section 
given  in  Fig.  90  was  obtained  within  this  township  : 


1.  Mahoning  eandBtone, 

2.  Clay, 

5.  Upper  Freeport  coat  bed,  . 

4.  Clay. 

6.  Argillaceous  sandstone, 

6.  Clay,  

7.  Freeport  limestone,  . . 

8.  Sandy  shale,  .... 

9.  Loirfr  Freeport  coal  bed, 

10.  Clay 

11.  Ferruginous  limestone, 

12.  Variegated  clay,  . . . 


13.  Sandstone  and  sandy  shale, 

14.  Variegnted  shale,  .... 

16.  Upper  Kittanning  limestone 

16.  Sandy  shale 

17.  Lotccr  Kiflonnisf  coal  bed, 

18.  Shale 

19.  Clarion  coal  bed,  .... 

20.  Clay. 

21.  Sandstone, 

Total, 

Below  No.  16  there  are  no  exiiosures  on  the  Westmore- 
land side  of  the  Conemangh  and  the  rest  of  the  section  was 
obtained  on  the  opposite  side  by  Mr.  W.  Gr.  Platt,  who 
kindly  furnished  me  with  the  measurements. 

The  Mahoning  sandstone  is  a massive  rock  containing 
few  pockets  of  shale  or  shaly  sandstone  and  it  seems  to  be 
fine-grained  throughout,  no  conglomerate  layers  having 
been  observed.  Some  portions  show  numerous  impressions 
of  plant  stems  but  casts  appear  to  be  wholly  wanting. 
This  rock  is  finely  shown  at  the  township  line,  little  more 
than  a mile  east  from  Lockport. 

Just  west  from  the  township  line  the  Upper  Freeport 
coal  bed'  is  well  exjwsed  and  shows  the  following  structure : 
(Fig.  91.)  , 


FAIEFIELD  TOWNSHIP. 


KKK.  155 


The  upper  division  is  unusually  thick  here  and  appears 
to  contain  no  parting,  while  the  main  parting  and  the 
lower  division  are  unusually  thin.  The  Freeport  limestone 
is  quite  irregular,  sometimes  represented  only  by  nodules, 
while  again  it  is  a compact  bed  in  three  layers  showing  the 
full  thickness  given  in  the  section.  For  the  most  part  the 
rock  is  ferruginous  and  contains  much  clay,  being  what  is 
usually  termed  “bastard”  limestone.  Nearly  midway  in 
the  sandy  shale  below  it  there  seems  to  be  a thin  coal  bed. 
The  Bolivar  fireclay  is  poorly  represented  and  the  clays  be- 
tween the  coal  and  the  limestone  are  of  indifferent  quality. 

Like  the  Upper  Freeport  the  Lower  Freeport  coal  Toed  is 
double,  showing:  (Fig.  92.) 


Total, 2'  8” 

It  is  seriously  distorted  here,  being  thrown  into  a series 
of  short  waves,  and  during  the  formation  of  the  overlying 
shale  it  was  badly  eroded,  so  that  the  upper  bench  varies 
from  one  inch  to  twenty  inches,  while  at  one  place  in  the 
cut  the  whole  bed  has  been  removed.  The  coal  is  but  mod- 
erately good  and  shows  a good  deal  of  pyrites.  The  lime- 
stone below  this  bed  is  exceedingly  ferruginous  and  at 
some  portions  of  the  exposure  is  a calcareous  ore.  It  is  by 
no  means  regular  and  is  represented  occasionally  only  by 
nodules. 

The  Upper  Kittanning  coal  Toed  should  appear  just  above 
the  Upper  Kittanning  limestone.  No.  15,  but  on  this  side 
of  the  river  it  is  wanting.  Mr.  W.  G.  Platt  has  found  it  1 
ft.  10  in.  thick  on  the  opposite  side  of  the  river,  where  it  is 
6 feet  above  the  limestone.  The  latter  rock  is  dark  gray 
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inside  but  weathers  to  a dirty  white.  The  sandy  shale, 
No.  16,  becomes  compact  toward  the  base  near  Lockport. 

The  remainder  of  the  section  is  concealed  on  the  south 
side  of  the  Conemaugh  river. 

In  the  gap  of  the  Conemaugh  immediately  west  from 
Bolivar  the  following  section  of  the  lower  rocks  was  seen  : 
(Fig.  93.) 


The  upper  division  of  the  Pottsville  conglomerate  is  com- 
pact, cross-bedded  and  for  the  most  part  quite  fine-grained. 
At  its  base  is  a non-persistent  layer  of  by  no  means  coarse 
conglomerate.  The  shale  between  the  two  sandstones  is  ir- 
regular in  thickness  and  the  upper  sandstone  thickens  or 
thins  at  its  expense.  The  lower  sandstone  contains  some 
thin  layers  of  lead  colored  shale,  one  of  which  carries  some 
carbonaceous  matter.  The  lower  23ortions  of  the  mass,  as 
given  in  the  section,  are  sufficiently  distinct  in  the  cut,  but 
resjDecting  their  persistence  nothing  can  be  ascertained,  as 
their  place  is  concealed  on  the  hill-side  as  well  as  along  the 
old  Pennsylvania  canal  between  the  railroad  and  the  river. 

Of  the  Mauch  Chunk  shales  the  top  bed  is  almost  wholly 
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argillaceous,  but  it  contams  a few  sandy  layers.  No  iron 
ore  is  present  here,  though  the  quantity  disseminated 
throughout  the  mass  is  very  great.  The  upper  third  shows 
no  bedding  and  in  the  remaining  portion  the  bedding  is 
very  indistinct.  The  middle  shale  is  without  bedding,  is 
somewhat  sandy  and  micaceous,  while  toward  the  base  it 
becomes  decidedly  calcareous. 

The  Fossiliferous  limestone  is  very  impure,  but  it  con- 
tains some  layers,  which  would  slake  if  carefully  burned. 
When  freshly  exposed  it  is  very  hard,  but  for  the  most 
part  it  soon  breaks  down  under  the  influence  of  the  weather. 
Fossils  are  numerous  in  several  of  the  layers,  and  the  speci- 
mens are  well  preserved.  Under  this  limestone  is  a mass 
of  red  shale  somewhat  calcareous,  with  which  the  exposures 
along  the  track  cease,  and  the  rest  of  the  section  was 
obtained  on  the  old  Pennsylvania  canal,  between  the  rail- 
road and  the  river.  The  Fossiliferous  limestone  is  well 
shown  in  the  railroad  cut  east  from  the  first  house  on  the 
tow-path,  about  one  mile  from  Bolivar. 

The  red  shale.  No.  6,  is  fine  in  grain,  and  no  doubt  it 
would  answer  very  well  as  a mineral  paint.  The  sandstone. 
No.  8,  is  said  to  make  good  grindstones,  and  some  layers  of 
No.  5 are  said  to  be  fine  enough  for  hones.  These  layers, 
however,  must  be  very  local,  for  they  are  wanting  at  every 
locality  where  the  bed  is  exposed. 

The  Silicious  limestone  is  exposed  at  the  first  house  on 
the  tow-path.  It  seems  to  have  been  quarried  to  some  ex- 
tent, but  for  what  purpose  could  not  be  ascertained.  It 
shows  the  usual  characters  in  color  and  structure.  Frag- 
ments of  the  curiously  conglomerate  sandstone  overlying 
this  rock  were  seen  here,  but  the  bed  itself  is  concealed. 

No  lower  rocks  are  exposed  along  the  railroad  for  nearly 
a mile.  Fragmentary  outcroppings  of  the  Pocono  sand- 
stone appear  in  the  hill  side,  and  are  sufficient  to  show  that 
the  rock  is  the  same  here  as  on  the  other  side  of  the  axis. 

Immediately  under  the  arch  of  the  fold  the  Devonian 
rocks  are  shown  to  the  thickness  of  nearly  300  feet,  with 
fully  150  feet  below  concealed.  As  at  all  other  exposures 
of  this  series  there  is  about  midway  a conglomerate,  while 
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the  rest  of  the  mass  consists  of  shales  or  shaly  micaceous 
sandstones  varying  in  color  from  brown  to  red  and  olive. 
In  the  more  compact  layers  the  Chemung  fossils  are  abund- 
ant. 

On  the  west  side  of  the  axis  the  Pocono  sandstone  is 
finely  exposed,  and  is  an  almost  unbroken  sandstone,  most- 
ly fine-grained  and  excessively  hard.  Further  west  the 
Silicious  limestone  of  the  Umbral  is  fully  exposed,  but  be- 
tween that  and  the  Pottsville  conglomerate  the  exposures  are 
very  imperfect.  The  conglomerate  is  utterly  insignificant, 
and  is  merely  an  irregular  sandstone,  which  looks  as  though 
it  were  only  a nest  of  rock  in  the  shales.  Below  it  one  of 
the  Sharon  coals  is  shown  by  its  blossom. 

Along  Tuh-mill  Run.  This  stream  rises  on  the  west  slope 
of  Laurel  ridge,  and  flowing  across  the  valley  enters  the 


1.  Maboninf  eaDdBtone, 

2.  Clay, 

8.  Ppper  Freeport  eoal  bed, 
4.  Drab  fireclay,  . . . 
6.  Sandstone,  .... 

6.  Clay,  with  iron  ore,  . 

7.  Coal  bed, 

6.  Clay  and  ebale,  . . 


9.  Sandy  shale, 


10.  Fissile  shale,  . . . 

11.  Loieer  Freeport  eoal  bed, 

12.  Clay  and  shale,  . . 

13.  Limestone,  .... 


14.  Dark  shale. 


16.  Shale, 

16.  Upper  Kittanning  coal  bed,  . 

17.  Fireclay, 

16.  Upper  kittanning  limestone. 


10.  Concealed, 


20' 

3"  to  6" 
8'  9" 


2' 

3' 

80' 


4" 


30' 

1'  6' 
G' 

3* 


35' 


10' 

1'  C" 
1'  6" 
r C' 


47' 


20.  Sandstone, 


21.  Shale,  . . . 

22.  Clarion  coalbed, 

23.  Fireclay,  . . 

24.  Concealed, 


26.  Shale. 


26.  Concealed, 


27.  Broohville  eoal  bed,  . . 

28.  Shale, 

29.  FoTtsville  conglomerate. 


40' 


12' 

1'  6" 
2' 

25' 


20' 


Blossom. 
. 16' 


Total, 


380' 


FAIRFIELD  TOWNSHIP. 


KKK.  159 


Conemaiigh  at  the  east  base  of  Chestnut  ridge  immediately 
west  from  Bolivar.  In  the  vicinity  of  Bolivar  the  section 
represented  by  Fig.  94  was  obtained  : 

The  Upper  Freeport  coal  bed  is  well  exposed  along  the 
run  up  to  within  a mile  of  Covodeville.  At  about  a mile 
from  the  river  a long  exposure  on  the  south  side  of  the 
stream  shows  it  separated  from  the  Mahoning  sandstone  by 
from  3 to  6 inches  of  clay.  The  bed  is  in  two  distinct 
divisions,  the  intimate  structure  being  as  follows  : 

Coal, 10''  to  11" 

Bone  coal, 1"  to  3" 

Coal, 2'  4" 

Main  parting, 9" 

Coal, 4'  6" 


Total, 8'  9" 

The  upper  division  is  much  thinner  than  at  the  exposure 
on  the  railroad  near  Lockport,  while  the  thickness  of  the 
lower  division  is  much  greater.  The  top  bench  of  the  roof 
division  is  very  poor,  sometimes  becoming  a -wretched  clayey 
shale,  which  is  left  in  the  pit.  The  bottom  bench  of  the 
same  division  is  broken  by  thin  partings  barely  two  thirds 
of  an  inch  apart,  but  the  coal  is  brilliant,  and  no  doubt  it 
is  quite  clean.  The  main  parting  is  compact,  more  or  less 
carbonaceous  throughout,  and  contains  streaks  of  extremely 
brilliant  coal.  The  lower  division  is  less  broken  by  part- 
ings, but  there  are  enough  of  them  to  render  lump  coal 
almost  impossible.  The  luster  of  coal  from  this  division 
resembles  that  of  the  Pittsburg  coal  in  the  Blairsville  basin, 
and  contrasts  strongly  with  that  of  the  coal  from  the  upper 
division.  Clay-veins  appear  to  be  absent,  but  the  lower 
division  contains  many  pockets  of  sooty  material.  On  Mr. 
Sowder’ s property,  further  u]i  the  run,  the  upper  division 
of  the  bed  is  worked,  and  is  3 feet  7 inches  thick. 

The  fireclay  immediately  below  the  coal  is  occasionally 
digged,  but  it  seems  to  be  too  irregular  to  be  mined  with 
profit.  The  sandstone.  No.  5,  which  seems  to  occupy  the 
place  of  the  Freeport  limestone,  is  gray,  hard,  and  some- 
what micaceous.  No.  6 is  sometimes  digged,  but  the  nod- 
ules of  iron  ore  are  so  numerous  that  it  can  be  used  only  with 
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difRcnlty.  The  ore  is  nodular,  and  thoroughly  oxidized  for 
some  distance,  a shell  breaking  off  and  leaving  a hard  core 
of  gray  carbonate.  It  is  evidently  a rich  ore,  but  the  dis- 
tribution is  siich  that  mining  would  be  unprofitable.  The 
little  coal  hed^  No.  7,  is  persistent  for  some  distance,  having 
been  observed  on  both  sides  of  Tub-mill. 

No.  8 contains  the  non-plastic  Bolivar  fireclay,  which  is 
of  somewhat  irregular  occurrence,  as  it  varies  from  3 to  12 
feet  in  thickness  and  in  some  cases  is  wholly  wanting.  Its 
character  changes  abruptly  and  at  times  the  clay  is  replaced 
by  a hard  sandy  shale.  On  the  north  side  of  the  creek  there 
are  many  excavations  from  which  this  clay  was  obtained, 
but  the  supply  conveniently  at  hand  seems  to  have  been 
exhausted,  for  the  material  now  used  at  Bolivar  is  brought 
from  the  north  side  of  the  Conemaugh  river.  But  a large 
area  along  White’s  run  and  the  base  of  Chestnut  ridge  re- 
mains untouched.  This  clay  contains  much  nodular  iron 
ore,  like  that  of  No.  6. 

At  one  time  the  firebrick  made  at  Bolivar  had  a high 
reputation  and  were  thought  second  only  to  those  from 
Mount  Savage,  but  through  carelessness  in  selecting  the 
clay  the  bricks  became  poor  and  the  brand  is  not  rated  so 
highly.  The  firm  now  engaged  in  the  manufacture  uses 
all  necessary  care  in  the  selection  and  the  bricks  made  are 
equal  to  those  which  gave  the  clay  its  reputation.  The 
chief  article  of  manufacture  here  is  gas  retorts,  in  which  the 
mixture  employed  is : 

Non-plastic  clay,  three  sixths. 

Plastic  clay,  one  sixth. 

Sandstone,  two  sixths. 

Tliese  retorts  find  a ready  market. 

Nos.  9,  10  and  11  are  well  exposed  near  the  old  brick- 
works on  the  north  side  of  the  run.  No.  10  is  for  the  most 
paid  cpiite  dark  and  contains  a good  deal  of  low  grade  car- 
bonate ore.  At  ten  feet  from  the  base  is  a fauTy  persistent 
layer  of  that  ore  which  was  traced  from  where  it  rises  above 
the  stream  to  the  final  outcrop  on  the  hillside  near  Bolivar. 
The  shale  has  much  vegetable  matter,  but  the  impressions 
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of  plants  are  rarely  distinct.  A few  leaves  of  Lepldoden- 
dron  and  Neuropteris  were  recognized. 

Tlie  Lower  Freeport  coal  bed,  wliicli  is  known  locally  as 
the  “ blacksmith  vein,  ” rises  from  the  creek  near  the  old 
brick- works  and  crops  out  on  the  hill  beyond  the  school- 
honse.  Its  blossom  was  seen  on  Mr.  Lear’s  property  on  the 
opposite  side  of  the  stream  near  the  top  of  the  hill.  At  an 
opening  alongside  of  the  run  near  the  bend,  there  is  no  visi- 
ble parting  in  the  bed,  but  the  coal  readily  separates  near  the 
middle.  This  coal  is  said  to  be  excellent  for  smiths’  use. 
The  interval  between  this  and  the  Upper  Freeport  coal  bed 
is  very  much  greater  than  in  the  railroad  section.  The 
limestone,  Ho.  13,  is  exposed  for  nearly  three  hundred  feet 
along  the  bluff,  but  is  inaccessible  and  its  character  could 
not  be  ascertained.  It  is  evidently  compact,  but  is  ferru- 
ginous and  the  weathered  surface  is  yellow.  The  shales. 
Ho.  14,  are  dark,  mostly  fissile,  show  occasional  impres- 
sions of  plants  and  contain  much  nodular  iron  ore.  This 
ore  occurs  in  nests,  which  are  rudely  triangular  and  are  ar- 
ranged with  the  longer  diameter  vertical  to  the  plane  of 
bedding.  They  are  from  one  to  four  feet  long  and  from 
two  to  ten  inches  wide.  A very  persistent  layer  was  seen 
at  fifteen  feet  below  the  limestone.  The  ore  is  inferior  to 
that  observed  below  the  Upper  Freeport  coal  bed. 

At  one  time  the  Upper  Kittanning  coal  bed  was  digged 
out  of  the  run  at  about  one  third  of  a mile  above  Bolivar, 
where  it  showed  the  thickness  given  in  the  section  and 
yielded  very  good  coal.  It  was  opened  also  by  Mr.  Lear 
on  the  south  side  of  the  stream,  where  it  was  found  18 
inches  thick,  but  the  excavation  was  not  carried  far  enough 
to  reach  solid  coal.  Below  it  at  this  place  is  fireclay  rest- 
ing on  an  impure  limestone.  On  the  railroad,  about  one 
fourth  of  a mile  east  from  Bolivar,  evidently  the  same  bed 
is  exposed  above  the  track  at  the  old  brick- works.  There 
it  is  1 ft.  7 in.  thick  and  has  a soft  fireclay  2 ft.  thick  im- 
mediately below  it.  This  coal  bed  goes  under  the  Cone- 
maugh  near  the  telegraph  station  above  Bolivar. 

Under  this  coal  bed  near  Bolivar  there  is  a concealed  in- 
terval of  47  feet.  On  the  railroad  at  Bolivar  station  a thin 
11— KKK. 
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coal  bed  was  found  which  seems  to  be  about  six  feet  above 
the  sandstone,  No.  20,  and  probably  represents  the  Lower 
Kittanning  coal  toed.  Near  the  opening  in  the  TJ'p'per  Kit- 
tanning, further  along  the  railroad,  20  ft.  of  shale  are  seen 
below  that  bed,  but  at  all  other  localities  in  this  vicinity 
the  whole  interval  is  concealed.  . 

A synclinal  evidently  crosses  the  railroad  just  east  from 
Bolivar  for  at  Lockport,  which  is  but  little  north  of  east 
from  Bolivar,  the  Clarion  coal  toed  is  15  feet  above  the 
stream,  whereas  it  goes  under  the  river  at  a very  short  dis- 
tance east  from  Bolivar.  At  Lockport  a gentle  anticlinal 
crosses  the  river. 

The  sandstone.  No.  20,  is  well  exposed  as  a cliif  along 
Tub-mill  up  to  half  a mile  from  the  river,  where  it  passes 
under  the  stream.  Its  upper  layers  are  white,  very  pure 
and  are  used  at  the  Bolivar  brick- works  in  the  manufacture 
of  gas-retorts. 

The  Clarion  coal  toed  is  known  as  the  “ soft-clay”  vein  in 
distinction  from  the  Upper  Freeport  which  is  called  the 
hard-clay  vein.  The  coal  is  of  fairly  good  quality  and  is 
used  for  fuel  at  the  mill.  The  underlying  clay  is  lead- 
colored,  contains  many  rootlets  and  is  mixed  with  the  hard 
clay  at  the  brick- works.  The  BrooJcmlle  coal  bed  is  at  the 
river  level  near  Bolivar  and  its  blossom  is  exposed  in  a 
railroad  cut  west  from  the  village. 

Following  up  Tub-mill  above  where  the  Upper  Freeport 


184'  10" 


12.  Yellow  clay, 
Total,  . . 
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coal  bed  goes  under,  one  finds  no  good  exposures,  though 
the  Mahoning  sandstone  remains  in  sight  almost  to  Covode- 
ville.  Between  that  place  and  West  Fairfield  everything  is 
concealed,  but  on  the  hill  leading  from  the  latter  village  to 
the  run,  on  the  way  to  New  Florence,  the  following  imxter- 
fect  section  belonging  to  near  the  base  of  the  Lower  Barrens 
was  seen.  (Fig.  95.) 

Returning  to  the  main  stream  one  finds  Mr.  T.  Neil's 
quarry  in  the  Freeport  limestone  at  a short  distance  above 
Ross  furnace  where  the  section  is  : (Fig.  96.) 

1.  MahoniDf  sandstooe,  . 

Sandstone,  .... 

Dark  shale,  . . . 

Coal  bed,  .... 

Shale 


Sandstone 

2.  Upper  Freeport  coat  bed, 

S.  Clay, 

4.  Freeport  limestone,  . 

Total, 

The  Upper  Freeport  coal  bed  is  not  fully  exposed  and 
the  measurement  was  made  on  a slip.  Some  shale  may  in- 
tervene between  the  coal  and  the  Mahoning  sandstone. 
The  limestone  is  dull  bluish  gray,  clearly  quite  argillaceous, 
but  when  carefully  burned  it  yields  a lime  which  answers 
very  well  for  agricultural  purposes. 

The  black  shale  in  the  Mahoning  sandstone  is  said  to  be 
quite  good  as  an  iron  ore  and  it  is  reported  to  have  been 
used  as  such  at  the  Laurel  Hill  furnace.  But  if  it  were 
employed  to  any  extent,  its  use  shows  that  iron  ore  is  not 
a plentiful  article  in  the  vicinity,  for  the  material  is  certainly 
very  lean.  Just  east  from  this  exposure  is  a coal  bed  on 
Mr.  Trimble’s  property,  which  is  said  to  be  four  feet  thick 
and  to  yield  excellent  coal.  This  is  probably  the  Phil  son 
coal  bed^  and,  judging  from  the  dip,  it  cannot  be  more  than 
15  feet  above  the  top  of  the  section. 

Further  up  the  run  the  exposures  are  very  unsatisfactory. 
Tlie  hills  are  covered  by  a dense  growth  of  laurel,  which  is 
almost  impenetrable  and  conceals  everything.  Fragmentary 
exhibitions  of  the  Mountain  and  Silicious  limestones  were 
found,  but  they  were  of  no  service  in  determining  the  re- 
lations of  those  rocks. 
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On  Hendrick’s  run,  the  southern  fork  of  Tub-mill,  the 
exposures  are  poor  and  no  direct  measurements  of  intervals 
could  be  obtained.  The  following  section  made  on  Mr.  J. 
McElroy’ s j)roperty  is  the  least  bad  of  those  made  along 
this  stream  ; (Fig.  97.) 


1.  Shale,  . . . 

2.  Limestone, 


3.  Concealed, 


4.  Shale,  . . 

5.  Coal  bed, 

6.  Concealed, 

7.  Iron  ore,  . 

8.  Concealed, 

9.  Iron  ore,  . 


10.  Concealed, 

11.  Coal  bed, 

12.  Clay,  . . 


97, 


165 


3S 


SO 


6' 

3' 


165' 


15' 

2' 

10' 

1'  6" 
35' 

4' 


50' 

2' 

2' 


Total, 295'  6" 

The  limestone.  No.  2,  is  cream-colored,  very  clean  and  is 
burned  by  Mr.  McElroy,  who  obtains  a good  lime  from  it. 
The  bed  is  persistent  in  the  hill-tops  here.  The  intervals. 
Nos.  6 and  10,  are  certainly  much  too  small,  and  the  meas- 
urements given  show  only  the  barometric  difference  between 
the  beds,  it  being  impossilile  without  careful  instrumental 
measurement  to  do  anything  more.  Tlie  iron  ore,  No.  7,  is 
sandy  and  very  inferior,  but  No.  9 is  better.  Qlie  latter  is 
very  near  the  place  of  the  Black  Fossiliferons  limestone 
and  in  many  respects  closely  resembles  that  stratum  as  seen 
on  Zimmerman’s  run  in  Ligonier  township  of  this  county. 
It  is  very  persistent  and  before  Laurel  Hill  furnace  went  out 
of  blast  much  of  it  was  mined  for  reduction  at  that  furnace. 
The  coal  bed.  No.  11,  is  most  probably  the  Pliilson,  and  it 
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has  been  mined  by  stripping  in  the  “bottom”  at  a little 
way  below  Mr.  McElroy’ s house. 

Some  years  ago  a boring  was  made  for  oil  at  a few  rods 
south  from  Mr.  McElroy’ s house  and  directly  alongside  of 
the  run.  The  Mahoning  sandstone  is  exposed  in  the  road 
near  the  well  and  the  blossom  of  the  Upper  Freeport  coal 
ted  is  shown  in  the  hillside  at  a short  distance  southeast 
from  the  boring.  N’o  record  exists,  but  the  following  de- 
tails were  given  by  Mr.  McElroy : (Fig.  98.) 


At  16  feet  from  curb,  top 
of  limestone,  .... 


At  85  feet  from  curb,  top 
of  coal  bed, 


At  1 85  feet  from  curb,  top 

of  coal  bed, 

At  ? feet  from  curb,  top 
of  coal  bed, 


11'  thick. 


9'  thick. 


4'  6"  thick. 
3'  thick. 


The  limestone  is  clearly  the  Freeport.  The  lower  jiortion, 
as  shown  by  the  fragments  still  lying  round  on  the  surface, 
is  a very  clean  rock.  The  relations  of  the  other  beds  are 
not  distinct  and  there  are  no  exposures  along  the  stream  to 
aid  in  making  any  determinations. 

At  300  feet  from  the  surface  a powerful  stream  of  water 
was  struck,  which  still  flows  strongly  from  a four-inch 
hole.  This  water  is  chalybeate  and  a deposit  of  bog-iron 
ore  is  rapidly  forming  in  the  field  through  which  the  stream 
passes.  Rude  arrangements  for  bathing  have  been  made, 
and  the  water  is  reputed  to  have  extraordinary  curative 
powers. 

At  a little  distance  further  up  the  run  is  an  extensive  de- 
posit of  bog-iron  ore  on  property  belonging  to  Mr.  Cooper 
and  Mr.  Louther.  It  covers  an  area  of  probably  four  or 
five  acres.  The  deposit  was  formed  by  water  from  a spring 
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on  the  northern  side,  but  this  was  tapped  by  Mr.  M’ El- 
roy’ s boring  and  the  bog  is  now  dry. 

At  barely  a mile  further  up  the  run  are  two  coal  pits  be- 
longing to  John  and  Samuel  Louth er.  They  were  not  in 
shape  to  admit  of  measurement,  but,  in  both,  the  coal  is 
said  to  l)e  about  5 feet  thick.  Everything  in  the  vicinity  is 
hopelessly  concealed  and  the  relations  of  the  bed  could  not 
l)e  determined.  A similar  bed  was  seen  on  the  ridge  be- 
tween this  stream  and  Tnl)-mill  and  its  relations  are  equally 
uncertain.  The  ore-bed  from  which  the  stream  in  the  oil- 
boring obtains  its  iron  is  exposed  on  the  ridge  about  a mile 
east  from  the  derrick.  The  ore  was  obtained  here  by  strip- 
jhiig  and  was  used  at  Ross  furnace.  No  exposure  of  the 
bed  could  be  found,  which  wmuld  give  the  thickness  ; but 
the  quantity  must  be  enormous  as  the  main  supply  of  the 
furnace  for  many  years  was  obtained  from  this  locality,  yet 
the  strippings  cover  only  a few  acres. 

Along  the  face  of  Chestnut  ridge  the  exposures  are  very 
incomplete.  No  openings  in  the  Upper  Freeport  coal  Toed 
were  found,  though  in  the  vicinity  of  White’s  run  the  blos- 
som of  that  bed  was  occasionally  seen.  At  a little  distance 
south  from  the  Conemangh  river  the  Pottsville  conglom- 
erate crosses  the  crest  of  the  mountain  and  the  lower  rocks 
are  reached  only  in  the  deeper  ravines.  The  Mountain 
limestone  is  imperfectly  exposed  at  the  head  of  Snyder’s 
run  near  the  southern  boundary  of  the  township,  but 
nothing  could  be  learned  from  the  exposure  respecting  its 
thickness. 

The  Upper  Coal  Area  in  Fairfield  Township.  In  the 
south  central  portion  of  the  township  is  a large  area  of  the 
Upper  Productive  Coal  Series  which  stretches  over  into 
Ligonier  township.  The  western  extremity  is  at  Mr.  Blair’ s 
on  the  ridge  road  leading  from  Ligonier  to  West  Fairfield 
and  the  eastern  is  at  the  Presbyterian  church  on  the  pike 
between  those  places.  Within  this  area  openings  were 
seen  belonging  to  Mr.  Blaii’,  Mr.  Hanger,  Dr.  Hartman, 
Mr.  Lytle,  Mr.  Konntz,  Mr.  McKelvy  and  others.  A small 
outlying  area  lies  northwest  from  it  on  which  are  openings 
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belonging  to  Mr.  Kennedy  and  Mr.  Ambrose.  At  Dr. 
Hartman’s  pit  the  section  of  the  bed  is  ; (Fig.  99.) 


In  Ko.  2 is  included  the  black  shale,  which  is  about  8 
inches  thick.  Midway,  or  rather  a little  below  midway  in 
the  upper  bench  is  a parting,  below  which  the  coal  is  very 
tender.  In  Ko.  4,  at  two  feet  from  the  bottom,  a parting 
was  seen  which  seems  to  be  persistent.  The  coal  is  said  to 
be  good  throughout.  In  the  vicinity  of  this  pit  the  section 
given  in  Fig.  100  was  made  out : 


6' 

25' 

2' 


125' 


10' 

6' 

2'  6" 
17' 

8' 


201'  6'' 


Ho.  1 was  seen  on  the  hill-top  on  Mr.  Graham’s  jiroperty, 
where  it  has  been  quarried  for  burning  into  lime.  No.  3 
is  exposed  on  Mr.  Blair's  hill  opposite  to  Mr.  Graham’s 
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and  its  horizon  is  shown  by  a well-marked  bench  on  the 
latter  property.  It  is  said  to  be  the  finest  limestone  in  the 
whole  region  and  occasionally  it  becomes  4 feet  thick.  No. 
5 is  the  limestone  referred  to  in  the  description  of  the  other 
area  of  these  coals.  No  nse  has  been  made  of  it  and  it  is 
nsnally  thought  to  be  inferior.  The  coal  bed  below  it  is 
given  as  only  2 ft.  6 in.  thick,  but  the  exposure  is  imper- 
fect and  the  thickness  may  be  somewhat  greater.  It  is 
notew’orthy  that  in  a distance  of  less  than  three  miles  the 
interval  between  this  limestone  and  the  Pittsburg  coal  bed 
has  decreased  from  47  feet  to  25  feet.  On  the  Hanger 
property  the  roof  shale  of  the  Pittsburg  coal  bed  is  one  foot 
thick,  very  rich  in  carbonaceous  matter  and  contain  numer- 
ous thin  streaks  of  coal.  The  top  bench  of  the  bed,  divided 
as  at  other  openings  already  described,  is  3 ft.  9 in.  thick, 
and  the  bearing-in  bench  is  one  foot,  with  well  defined 
slates  above  and  below.  No  exposure  of  the  coal.  No.  7, 
was  seen  at  any  opening  except  Dr.  Hartman’s,  but  the 
overlying  limestone  is  persistent. 

On  the  pike  north  from  the  Presbyterian  church  and  op- 
posite the  store,  there  is  a small  patch  of  the  Pittsburg  bed, 
but  being  without  proper  cover  the  coal  is  worthless.  At 
a short  distance  further  north  is  another  area,  beginning 
nearly  a mile  from  the  church  and  having  a diameter  of  not 
far  from  one  third  of  a mile.  It  is  opened  by  Mr.  Hamsay. 
The  last  area  at  the  north  is  separated  from  this  by  a nar- 
row interval  and  is  of  like  size.  Openings  were  seen  here 
belonging  to  Mr.  Cummings,  Mr.  Smith  and  Mr.  Cautfield. 
At  the  last  the  bed  shows  the  benches,  32,  22  and  36  inches 
thick,  there  being  a clay  parting  between  the  last  two. 
The  general  character  is  the  same  as  at  the  other  pits 
already  referred  to.  The  bed  is  only  7 ft.  6 in.  thick  but 
it  is  good  throughout,  as  the  black  shale  is  wanting  and 
the  brown  shale  rests  directly  on  the  coal.  The  coal  of  the 
top  bench  is  the  hardest  but  the  middle  or  prismatic  bench 
is  the  purest,  though  very  tender.  No  parting  occurs  in 
the  bottom  bench  and  the  bearing-in  seems  to  absent. 
Clay -veins  are  unknown  here  and  the  largest  horseback 
extends  for  only  12  feet  along  the  entry,  cutting  out  but 
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18  inclies  of  tlie  coal.  At  two  inclies  from  the  base  of  the 
top  bench  there  are  often  fonnd  lenticular  masses  of  hard 
pyritous  clay,  containing  thin  streaks  of  coal.  These  are 
from  one  to  five  feet  long  and  from  one  to  four  inches 
thick.  The  clay  parting  is  always  pyritous.  In  Mr. 
Smith’s  iiit  the  section  is:  (Fig.  101.) 


1.  Black  shale,  with 

L J 

' 

A'/ 

2.  Coal^ 

1'  10" 

3.  Prismatic  coal,  . . . 

1'  11" 

4.  Coal  and  partings,  . 

1' 

5.  Coal, 

2'  2" 

6.  Coal,  very  poor,  . . 

8"  . 

[•S'  1" 


At  one  foot  below  the  top  of  No.  2 there  is  a six-inch 
layer  of  cannel.  The  top  bench  is  comparatively  hard,  but 
the  middle  bench  is  prismatic  and  very  tender.  Neither 
horsebacks  nor  clay-veins  are  found  and  the  masses  of  py- 
ritous clay  seen  in  Mr.  Caulfield’s  pit  do  not  occur  here. 
The  clay  partings  are  very  pyritous  and  sometimes  swell  so 
as  to  contain  layers  of  pyrites  half  an  inch  thick.  The 
bearing-in.  No.  4,  is  coked  in  heaps  and  yields  a firm  coke, 
which  has  not  much  pyrites,  as  specimens  exposed  for  a 
year  show  no  irised  spots.  The  section  in  the  Ramsay  area 
is  like  the  last,  differing  only  in  that  the  bed  shows  but  one 
clay  parting. 

At  none  of  these  openings  is  the  little  coal  bed  seen  and 
the  limestone  is  not  exposed  in  place. 

12.  St.  Claie  Township  of  Westmoeeland  County. 


This  is  the  northern  township  of  the  valley,  lying  on  the 
east  side  of  Fairfield  and  having  the  summit  of  Laurel 
ridge  as  its  eastern  boundary.  The  synclinal  enters  it  at 
the  Conemaugh  about  half  a mile  from  below  New  Florence 
and  the  exposed  section  reaches  from  400  feet  above  the 
Upper  Freeport  coal  bed  to  the  Pocono  sandstone. 

Along  the  Pennsylvania  Railroad.  At  the  western  edge 
of  the  township  the  section  shown  in  Fig.  102  was  obtained 
in  a deep  cut. 
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1.  Laminated  brown  to 

olive  shale,  . . . 

2.  Laminat’d  bPk shale, 

3.  Black  Ibssilifer.  L.  S., 

4.  RT  k calcareous  shale, 

5.  Variegat’d  shale,  with 

Ron  nodules,  . . 

6.  Irregular  sandstone, 

7.  Shale  and  sandstone, 

8.  Philson  coal  bed, 

9.  A^ariegated  clay,  . . 

10.  Yellow  shale,  . . . 


11.  Mahoning  sandstone, 


Total, 


Nos.  3 and  4 make  up  the  Black  Fossiliferoiis  limestone 
of  the  old  reports  and  the  whole  of  No.  2 is  fossiliferous. 
The  species  are  very  numerous,  twenty  having  been  found 
during  an  examination  lasting  barely  fifteen  minutes,  and 
the  individuals  are  well  preserved.  The  exposure  is  com- 
plete and  occurs  near  the  beginning  of  the  long  cut  at  little 
more  than  one- third  of  a mile  below  Lacolle  station.  The 
fossils  are  most  abundant  within  four  feet  above  No.  3.  In 
No.  4 only  a few  crinoidal  plates  were  seen.  No.  1 is  a 
non-fossiliferous  rock  and  is  dendritic  to  the  distance  of 
somewdiat  more  than  three  inches  from  the  surface. 

In  No.  7 the  shale  continues  for  about  100  yards  along 
the  track,  but  is  suddenly  displaced  by  a sandstone,  which 
seems  to  have  been  subjected  to  strong  lateral  jiressure 
while  resting  under  the  massive  rocks  above.  The  little 
coal  bed  is  known  throughout  this  region  as  the  “Rider” 
of  the  Upper  Freeport.  It  is  thoroughly  persistent  and  is 
the  same  with  the  Philson  coal  bed  of  Somerset  county. 

At  the  mouth  of  Shannon’s  run,  about  a mile  beloiv  New 
Florence,  an  oil-boring  was  made  some  years  ago.  The 
record  has  been  lost,  but  Mr.  Hoover  of  New  Florence 
states  that  the  succession  of  the  coal  beds  is  as  follows : 
(Fig.  103.) 
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103. 


1.  Philson  coal  bed,  . . 

2.  Upper  Freeport  coal 

9 

9 

3.  Lower  Freeport  coal 

r 

4.  Upper  Kittanning 
coal  bed,  .... 

30'  from  surface. 


120'  from  surface. 
140'  from  surface. 


168'  from  surface. 


The  intervals  between  the  coal  beds  being  very  nearly  the 
same  as  on  the  west  slope  of  Laurel  ridge  though  very 
much  less  than  on  the  east  slope  of  Chestnut  ridge.  At  a 
little  distance  above  New  Florence,  a railroad  cut  exposes 
a mass  of  sandstone  and  shale  belonging  to  the  Lower  Bar- 
ren Series,  but  its  place  was  not  made  out.  No  further  ex- 
posures were  found  along  the  railroad  until  beyond  Nin- 
eveh, where  the  succession  shown  in  Fig.  104  was  made  out. 

This  brings  the  section  to  the  county  line  and  the  under- 
lying rocks  are  described  in  the  report  on  Cambria  county 
by  Messrs.  F.  & W.  G.  Platt. 

At  Nineveh  the  PJiilson  coal  hed  was  reached  in  a well 
at  20  feet  from  the  surface ; at  a little  distance  further  up 
the  road  it  is  but  17  feet,  and  just  beyond  Mr.  P.  Moore’s 
house  it  comes  above  the  track.  The  outcrop  is  insignifi- 
cant and  indicates  a bed  not  more  than  6 inches  thick,  but 
in  Mr.  Moore’s  pit  the  bed  shows : 

Coal, 4" 

Clay, 1" 

Coal, 1'  5" 


Total 1'  10" 

The  coal  is  no  longer  digged  as  the  bed  is  too  thin  to  re- 
pay working,  but  is  it  is  said  to  be  a good  fuel,  burning  to 
a powdery  ash  and  containing  no  considerable  proportion 
of  sulphur.  The  rocks  below  it  to  the  sandy  shale  are  ir- 
regular. Above  the  watch-house,  No.  6 clearly  replaces 
everything  below  No.  2 and  it  maybe  continuous  with  that 
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Total. 


968' 3' 
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layer.  The  clay  shale  No.  4 is  exceedingly  calcareous 
throughout  and  it  may  be  an  argillaceous  limestone,  broken 
down  on  the  outcrop  to  a clay. 

The  Mahoning  sandstone  is  an  irregularly  bedded  rock, 
with  many  large  pots  of  sandy  shale.  The  lower  j)ortion 
tends  to  be  massive,  but  for  twenty  feet  toward  the  top  it 
becomes  more  and  more  shaly  until  at  last  it  passes  imper- 
ceptibly into  the  overlying  shale.  The  mass  is  fully  ex- 
posed and  it  contains  no  coal  bed. 

The  Upper  Freeport  coal  hed  is  shown  directly  underly- 
ing this  sandstone  and  has  the  following  structure : 


Coal, 13" 

Clay,  or  bony  coal, 1"  to  2" 

Coal, 13" 


Total, 2'  3" 


Though  SO  greatly  diminished  in  thickness,  the  bed 
shows  the  same  features  as  at  Bolivar,  where  it  is  nearly 
8 feet  thick ; the  upper  division  is  much  broken  by  very 
thin  partings  and  the  coal  is  brilliant,  while  that  from  the 
lower  division  has  a dull  resinous  appearance.  The  pro- 
portion of  pyrites  is  not  great  and  the  surface  of  the  coal 
has  no  incrustation  of  copperas. 

The  Freeport  limestone  appears  to  be  absent  here,  though 
it  may  occur  in  the  concealed  interval.  No.  11,  but  no  traces 
of  it  were  seen.  The  clay.  Nos.  9 and  10,  is  inferior  to  that 
obtained  at  Bolivar  from  the  same  horizon.  The  Loioer 
Freeport  coal  hed  is  exposed  only  by  its  blossom  and  no 
pits  have  been  opened  in  it. 

The  sandstone.  No.  15,  is  a crushed  and  contorted  mass 
and  its  thickness  cannot  be  determined  accurately  from  the 
exposures  in  the  cuts.  The  thickness  given  in  the  section 
was  obtained  by  using  the  dip  of  the  associated  rocks  as  a 
basis  for  calculation.  Toward  the  base,  the  sandstone  is 
more  constant,  is  very  light  gray,  irregularly  bedded  and 
somewhat  ferruginous.  No.  16  is  wholly  concealed  on  this 
side  of  the  river  but  Mr.  W.  G.  Platt  informs  me  that  a 
thin  coal  bed,  the  Clarion,  occurs  in  this  interval  on  the 
Indiana  side. 

No.  20  is  imperfectly  shown  in  the  cut  below  Conemaugh 
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Furnace  station,  but  it  was  mined  years  ago  on  the  hill 
above  that  station  to  supply  fuel  for  the  furnace.  All  the 
openings  have  fallen  shut  and  no  measurements  can  be 
made.  The  old  Avorkings  were  extensive  and  the  bed  is 
said  to  be  from  3 to  5 feet  thick,  and  to  yield  very  good 
coal. 

Conemaugh  Furnace  station  is  within  the  gap  of  the 
Conemaugh  through  Laurel  ridge.  The  top  of  the  Potts- 
ville  conglomerate  comes  down  to  the  railroad  track  at  a 
short  distance  below  the  station  but  from  that  point  up  the 
river  to  the  county  line  there  are  no  exposures  on  the  south 
side  of  the  river.  On  the  northern  side  the  exposures  are 
quite  satisfactory  and  at  one  locality  the  conglomerate  is 
shoAAUi  in  a blulf,  160  feet  high,  though  the  exposure  is  not 
complete,  there  being  short  intervals  covered  by  debris.  If 
the  sandstone,  No.  21,  of  the  section  be  the  Piedmont  sand- 
stone, the  Mount  Savage  coal  heel,  belonging  between  it  and 
the  Conglomerate  proper,  is  wanting  here.  The  Conglomerate 
varies  from  fine-grained  sandstone  to  moderately  coarse  con- 
glomerate, but  the  pebbles  are  rarely  larger  than  a pea  and 
none  was  seen  larger  than  a chestnut.  The  section  of  the 
Umbral  rocks  as  far  as  exposed  is  as  follows : (Fig.  105.) 


1.  Variegated  ehale,  .... 

2.  Sandstonci  

а.  Variegated  shale*  . . . . . 

4.  Sandstone 

б.  Shale 

6.  Sandstone  and  shale,  . . . 

7.  Red  shale,  . .... 

8.  Gray  conglomerate  sandstone, 

9.  Sandy  shale, 

Total 


V 

I' 

20' 

6' 

16' 

16' 

10' 

16' 

10' 

93' 


The  shales  are  all  reddish  and  show  no  fossils.  It  is  etd- 
dent  that  the  whole  of  the  concealed  interval,  No.  23  of  the 
section,  belongs  to  this  series,  for  in  the  fragmentary  sec- 
tion just  given  neither  the  Mountain  limestones  nor  the 
iron  ores  belonging  to  the  upper  portion  of  the  group  can 
be  found.  The  Conglomerate  sandstone,  No.  25,  is  the  same 
with  that  found  overlying  the  Silicious  limestone  at  all  lo- 
calities. That  limestone  has  the  same  character  here  as  in 
Chestnut  ridge  and  passes  almost  imperceptibly  into  the 
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Pocono  sandstone  below,  wliicli  is  a massive  rock,  gray  and 
hard,  in  which  no  fossils  were  found. 

Laurel  run  enters  the  Conemangh  river  at  a short  distance 
below  Nineveh  station.  The  Brooliville  coal  heel  is  mined 
here,  about  a mile  from  the  railroad,  and  is  from  3 feet  6 
inches  to  5 feet  thick. 

Laurel  Hill  Run.  This  enters  the  Conemangh  just  above 
New  Florence.  At  Hull’s  mill,  two  thirds  of  a mile  from 
that  village,  the  Black  Fossiliferous  limestone  is  exposed. 
On  Powder  Mill  run,  a fork  of  Laurel  run,  the  section  repre- 
sented in  Pig.  106  was  obtained  at  a short  distance  above 
Laurel  Hill  furnace : 


1.  Mahoning  sandstonei 
Sandstone,  . . . 

Ferriferona  shale, 
Coal  bed,  , . . 
Drub  shale,  . • • 


Sandstone 

2.  Vpper  Freeport  coal  bed,  . 

8.  Blai'k  slate, 

4.  Clay, • 

6.  Freeport  limeetone,  > < 

6.  Shall* 

7.  Lower  Freeport  coal  bed, 

8.  Concealed  Interval,  . • 

d.  Sandstone 

10.  Upper  Kzttanning  coal  bedt 

11.  Clay 

12.  Limestone 

Total 


26' 


r 6" 
1' 

6' 

1'  6" 
14' 

3'  6" 

20' 

12' 

6' 

2' 

2' 

134'  10" 


The  sandstones  of  the  Mahoning  are  much  alike,  being 
dull-gray,  moderately  coarse,  and  showing  some  impressions 
of  plant  stems.  The  ferriferous  shale  is  known  locally  as 
“blackband,”  and  it  certainly  contains  an  apj)reciable 
amount  of  metallic  iron.  A large  quantity  of  it  was  digged 
for  use  at  Laurel  Hill  furnace,  and  when  a huge  stock  had 
been  accumulated  the  owners  of  the  furnace  thought  well 
to  test  the  value  of  the  material.  The  reports  disagree  re- 
specting the  result,  some  persons  asserting  that  seven  tons 
sufficed  to  make  a ton  of  metal,  while  others  maintain  that 
fifteen  tons  of  the  ‘ ‘ ore’  ’ yielded  a very  scant  ton  of  pig. 
No  further  use  was  made  of  the  stock,  and  it  remains  on 
hand  for  the  benefit  of  future  owners  of  the  furnace.  The 
little  coal  bed  seems  to  be  very  jiersistent  here,  but  it  is 
certainly  absent  at  the  exposures  along  the  Pennsylvania 
Railroad. 

The  Upjper  Freeport  coal  hed  is  shown  directly  under  the 
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sandstone,  wliicli  forms  a very  irregular  roof.  Only  tlie  upper 
division  and  main  parting  of  tlie  bed  are  present  here.  The 
lower  division,  as  seen  on  Chestnut  ridge,  being  absent.  The 
coal  is  brilliant,  in  very  thin  layers,  separated  by  still  thin- 
ner slates,  so  that  lump  coal  cannot  be  gotten  out.  As  fuel 
this  coal  is  excellent.  Coke  made  from  it  was  used  at 
Laurel  Hill  furnace  for  making  castings,  but  it  is  too  sulidiur- 
ous  for  use  in  the  furnace,  and  contains  so  much  dirt  as  to 
be  tender.  No.  3 of  the  section  rej)resents  the  main  parting 
as  found  on  Chestnut  ridge. 

The  Freeport  limestone  is  poorly  exposed.  It  has  a dull 
bluisli  gray  color  on  top,  but  is  lighter  below.  It  is  said  to 
be  only  18  inches  thick.  Along  the  outcrop  it  is  replaced 
largely  by  iron  ore,  and  as  such  it  was  benched  for  nearly 
one  third  of  a mile  along  the  outcrop,  but  the  metal  obtained 
from  it  proved  to  be  quite  cold-short. 

The  Loioer  Freeport  coal  hed  is  no  longer  exposed.  No 
pits  have  been  in  operation  for  many  years,  but  for  fifty 
years  after  the  beginning  of  the  century  the  coal  was  in- 
dustriously mined,  and  had  a high  reputation,  being  known 
as  the  “blacksmith’s  coal.”  A limestone  is  said  to  occur 
here  below  it,  but  no  traces  were  found.  The  interval  be- 
tween this  and  the  Upper  Kittanning  coal  hed  is  said  to  be 
but  28  feet,  having  been  carefully  leveled  by  Mr.  Hoover  of 
Laurel  Hill  furnace. 

The  Upper  Kittanning  coal  hed  was  seen  at  an  opening, 
which  having  been  deserted  for  ten  years,  afforded  no 
opportunity  for  measurement.  Mr.  Winkelmann,  formerly 
mining  superintendent  for  the  furnace  company,  states  that 
the  structure  of  the  bed  is. 


Coal, 2'  6" 

Clay, l"to3" 

Coal, 2'  3" 


The  coal  is  said  to  be  very  good. 

Half  a mile  further  up  the  mountain  a spring  was  found, 
wliich  issues  from  a clay  near  the  Pottsville  conglomerate. 
Some  fragments  of  coal  were  seen  about  it,  and  they  may 
belong  to  the  Broolicille  coal  hed. 

On  the  main  Laurel  run,  somewhat  south  from  the  last. 
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tlie  exposed  section  readies  only  to  the  Upper  Kittanning 
coal  hed.  The  Mahoning  sandstone  shows  the  same  struc- 
ture as  on  Powder  Mill,  and  the  Upper  Freeport  coal  hed 
is  4 feet  thick.  An  old  opening  in  this  lied  was  seen,  but 
it  could  not  be  entered,  and  the  measurement  was  made  at 
a poor  exposure  in  the  limestone  quarry.  The  Freeport 
limestone  is  3 feet  6 inches  thick,  dark  blue  and  slaty  on 
top,  but  light  bine  to  cream  colored,  and  quite  iinre  below. 
Forty  feet  below  it  is  the  Upper  Kittanning  coal  hed,  which 
shows. 

Coal, 8" 

Clay,  6" 

Coal,  2'  11" 

Total, 4'  1" 

The  Lower  Freeport  coal  hed  is  concealed. 

On  Shannon’s  run,  the  next  south,  there  are  no  detailed 
exposures,  and  the  section  as  far  as  seen  is  the  same  with 
that  on  Laurel  Hill  run.  On  a stream  entering  Tub-mill 
run  at  Ross  furnace,  the  Upper  Freeport  coal  hed  has  been 
mined  on  the  furnace  property,  but  the  openings  have  all 
fallen  shut,  so  that  no  measurements  can  be  made.  The 
bed  is  said  to  be  about  5 feet  thick,  and  to  yield  good  coal. 

On  the  crest  of  the  mountain,  near  the  headwaters  of 
Shannon’s,  Laurel  Hill  and  Laurel  runs,  the  Uinbral  ores 
were  mined  for  Laurel  Hill  furnace.  As  that  furnace  was 
blown  out  in  1855,  and  the  mines  have  lain  idle  ever  since, 
the  exposures  are  very  imperfect.  The  information  respect- 
ing the  ore  was  received  from  Mr.  Winkelmann,  who  dis- 
covered the  ore  and  managed  the  mines.  The  section  is  as 
follows:  (Fig.  107.) 


60' 

2' 


The  Pottsville  conglomerate  is  not  fully  exposed  on  any 
of  the  runs,  but  at  one  locality  on  Powder  Mill  run  a clilT 
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of  it  was  seen  having  the  height  given  in  the  section.  No. 
3 is  a i30or  sandy  ore  which  was  not  nsed.  Its  character  is 
well  shown  by  the  many  fragments  still  lying  on  the  surface. 
The  ore  of  No.  5 is  in  two  layers,  of  which  the  npx)er  is 
nsually  about  two  inches  thicker  than  the  lower.  This  ore 
is  a red  hematite,  occurs  in  plates,  and  is  of  good  quality. 
It  was  called  a three-ton  ore,  and  gave  a metal  which  sold 
readily  for  foundry  purposes.  The  mining  was  extensive, 
the  ore  having  been  benched  along  its  outcrop  for  a long 
distance,  while  tunnels  were  run  through  the  conglomerate, 
and  the  drifts  from  these  were  carried  out  to  day-light.  In 
the  long  drifts  under  the  conglomerate,  the  ore  is  said  to 
have  retained  its  hematitic  character  throughout.  No.  8 
was  found  in  a prospecting  shaft,  which  unfortunately 
stopped  at  the  base  of  the  section.  It  was  not  carried  far 
enough  to  determine  the  presence  or  absence  of  other  mem- 
bers of  the  Fayette  county  series  of  Umbral  ores. 
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ECOIS^OMIC  GEOLOGY. 


Chapter  XII. 

Agricultural  Resources  — Timber  — Water  — Water 

Power. 

Agricultural  Resources.  Tlie  soil  within  the  district 
being  almost  wholly  of  local  origin  varies  according  to  the 
character  of  the  rocks  on  Avhich  it  rests.  It  is  excellent 
within  those  areas  underlaid  by  the  Pittsburg  coal  bed, 
but  in  localities  where  the  surface  rocks  belong  to  the 
Lower  Barrens  or  the  Lower  Coals,  it  is,  compared  wdth 
the  other,  somewhat  x)Oor.  Since  land  along  the  mountain 
slopes  is  regarded  as  of  little  value,  not  much  of  it  has  been 
cleared  and  the  ridges  are  still,  to  all  intents  and  purposes, 
a wilderness. 

But  the  method  of  farming  is  so  negligent  that  even  the 
rich  limestone  soils  of  the  Upper  Coal  areas  yield  crops  no 
better  than  those,  which  with  even  ordinary  care  and  atten- 
tion could  be  obtained  from  the  much  poorer  soils  of  the 
Lower  Coal  and  Lower  Barren  areas.  The  average  crop  of 
wheat  during  the  best  years  on  the  best  land  falls  below  20 
bushels  to  the  acre.  That  this  is  far  below  the  ability  of 
the  soil  to  produce  is  well  shown  by  the  yield  of  one  lot  of 
18  acres  near  Greensburg,  Avhich,  in  1877,  Avas  at  the  rate  of 
40  bushels  per  acre  ; while  another,  of  33  acres  near  XeAv 
Derry  in  the  Blairsville  trough,  yielded  somewhat  more 
than  30  bushels  per  acre.  The  latter  farm  is  only  in  course 
of  preparation  and  its  owner  hopes  that,  Avithin  tAvo  or 
three  years,  he  Avill  have  restored  it  to  full  fertility. 

Throughout  this  Avhole  region  underlaid  by  the  Upper 
Coals,  the  soil  Avould  produce  far  above  Avhat  it  does  if 
farmers  Avere  only  convinced  that  money  and  labor  invested 


180  KKK.  EEPORT  OF  PEOGllESS.  STEVENSON,  1877. 

in  lime  for  their  farms  are  certain  to  bring  in  an  enormous 
i-etnrn.  Of  course,  the  lime  will  not  bring  rain  during  a 
season  of  drought,  nor  will  it  cause  dry  weather  during  a 
season  of  rain,  but  noth  it  the  croi3  Avill  be  able  to  resist  ex- 
tremes far  better  than  without  it.  The  farmers,  for  the 
most  part,  prefer  to  farm  the  land  as  their  fathers  farmed 
it  when  the  soil  was  new,  and  they  express  wonder  that  the 
yield  falls  so  far  l)elow  that  which  was  obtained  fifty  years 
ago.  But  the  “heart”  of  the  soil  has  been  farmed  out  of 
it,  and  strength  cannot  be  restored  by  stable  manure,  stint- 
edly  and  grudgingly  applied.  The  only  hope  is  in  the  ap- 
lilication  of  large  quantities  of  lime  at  once,  to  be  followed 
in  after  years  l)y  annual  applications  of  smaller  quantities. 
Information  gathered  from  many  persons  respecting  the 
condition  of  their  farms  leads  to  the  belief  that,  at  most 
localities,  300  bushels  per  acre  would  not  be  by  any  means 
too  great  in  the  present  coiidition  of  the  land,  and  that,  in 
after  years,  not  less  than  20  bushels  per  acre  should  be 
added  to  keep  the  soil  up  to  a proper  standard. 

At  the  base  of  Chestnut  ridge  as  well  as  along  Brush 
I'idge  in  Fayette  county  and  along  Brush  and  Huckleberry 
ridges  in  Westmoreland,  the  land  is  so  much  inferior  to 
that  within  the  Upper  Coal  areas,  that  in  the  market  it  is 
valued  at  barely  half  as  much  and  is  generally  known  as 
the  “Barrens.”  Having  been  formed  from  the  clayey 
rocks  of  the  Lower  Barrens,  containing  little  sand  and 
hardly  any  calcareous  matter,  it  is  lean  and  cold.  In  wet 
weather  it  washes  and  afterwards  the  surface  cracks  open 
during  drying.  The  average  cro23  of  wheat  within  such 
areas  as  these  is  little  above  10  bushels  per  acre,  and  in 
many  localities  such  a crop  is  thought  to  be  a very  fine  one. 
Bnt  that  excellent  cro^DS  are  easily  obtained  on  Just  such 
land  is  well  shown  by  the  experiment  made  near  the  clay 
pike  in  Mt.  Pleasant  to-wnship  of  Westmoreland,  where, 
by  the  application  of  lime  in  only  moderate  quantity,  the 
yield  was  increased  from  15  bushels  to  25  bushels  of  wheat 
per  acre.  Similar  results  have  been  attained  in  the  vicinity 
of  Ligonier,  where  the  value  of  limestone  is  so  well  under- 
stood, that  land  with  the  Little  Pittsbiu’g  limestone  accessi- 
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ble  is  wortli  very  much  more  than  land  without  the  lime- 
stone, or,  having  it,  without  means  of  reaching  it. 

The  defects  of  soils  derived  from  rocks  of  the  Lower  Coal 
Series  are  the  same  with  those  of  the  Lower  Barrens, 
though  they  are  less  serious  in  extent,  as  the  soil  contains 
more  of  sand. 

Along  the  mountain  slopes  the  surface  is  rough  and  in 
many  places  quite  steep,  but  for  the  most  part  the  only  de- 
fect lies  in  the  coating  of  broken  rock.  The  land  is  thought 
to  be  too  rocky  ever  to  repay  the  cost  "of  clearing  ; but  this 
is  an  error,  since,  in  the  great  dairy  counties  of  New  York 
State,  the  surface  is  quite  as  rough  and  is  encumbered  with 
quite  as  many  fragments  as  this,  or  rather  it  was  so  encum- 
bered before  the  farmers  took  the  stones  off.  The  land 
along  these  slopes  is  of  undoubted  value  for  grazing  pur- 
poses, but  much  of  it  is  too  steep  to  admit  of  cultivation  of 
grain.  For  the  present,  perhaps,  it  is  well  that  the  land  is 
under-rated,  for  to  this  undervaluation  is  due  the  j)reserva- 
tion  of  the  forest. 

The  distribution  of  the  soils  is  so  distinctly  shown  on  the 
maps  by  the  colors  defining  the  areas  of  the  several  forma- 
tions, that  detailed  statement  is  unnecessary  here. 

It  should  not  be  supposed  from  the  remarks  already 
made  that  the  soil  in  any  portion  of  the  district  is  what 
might  properly  be  called  poor.  There  are  indeed  many 
farms,  which  have  been  farmed  so  long  and  without  any 
regard  to  preservation  of  fertility,  and  they  are  now  prac- 
tically barren  and  restoration  is  possible  only  by  the  ex- 
penditure of  much  money  and  labor.  But,  aside  from 
cases  like  these,  there  are  no  localities  within  the  district 
in  which  the  land  is  poor,  such  that  it  will  not  yield  largely 
if  cultivated  with  even  ordinary  care  and  skill.  Even  the 
so-called  poverty-stricken  soil  of  the  mountain  side  in  Fay- 
ette county,  owing  its  origin  to  the  Pottsville  conglomerate 
and  the  red  shales  of  the  Umbral,  has  been  found  by  no 
means  inhospitable  and  it  yields  fairly  good  crops,  which 
might  easily  be  increased  if  small  quantities  of  lime  and 
stable  manure  were  applied  each  year. 

Swamps  are  almost  unknown  and  the  drainage  through- 
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out  the  district  seems  to  be  almost  x)erfect,  so  that  malarial 
diseases  are  of  infrequent  occurrence. 

West  from  Chestnut  ridge  all  of  the  ordinary  crops  can 
be  raised  with  certainty,  but  in  the  highlands  of  southern 
Fayette  and  indeed  in  the  greater  part  of  the  Ligonier  val- 
ley within  that  county  and  the  southern  portion  of  West- 
moreland, the  extreme  cold  of  winter  renders  the  cultiva- 
tion of  wheat  somewhat  uncertain,  and  the  early  frosts  of 
antnmn  are  liable  to  injure  the  Indian  corn.  In  this  ele- 
vated region,  oats,  rye,  buckwheat  and  potatoes  are  raised 
in  great  quantity  and  the  quality  of  some  of  these  is  de- 
cidedly excellent. 

The  “Barrens,”  marking  the  course  of  the  Salt sburg and 
Blairsville  anticlinals  throughout  Fayette  and  Westmore- 
land county,  are  well  adapted  to  fruit  raising,  and  the  hills 
along  the  Yonghiogheny  and  Monongahela,  bearing  a some- 
what similar  soil,  are  celebrated  for  the  excellence  of  the 
grapes  and  other  small  fruits  growing  niDon  them. 

Supply  of  Water.  The  whole  district  is  well  supplied 
Avith  Avater  for  farming  and  domestic,  as  Avell  as  for  the  or- 
dinary manufacturing  pniqAoses.  A glance  at  the  maps 
shoAvs  that,  in  every  tOAvnship,  several  small  streams  are 
represented,  while  there  are  many  others,  too  small  to  be 
l^laced  on  the  map,  Avhich  are  of  much  importance  to  the 
stock-raiser.  Springs  are  very  nnmerons  and  usually  the 
Avater  is  good,  though  in  a large  part  of  the  district  it  is 
quite  hard.  Soft  Avater  has  been  obtained  at  several  locali- 
ties by  boring  to  Avell-marked  sandstone  horizons  in  the 
LoAA'er  Barrens,  but  there  is  no  certainty  that  borings  reach- 
ing those  horizons  Avould  prove  invariably  successful  in  se- 
curing soft  Avater.  Much  no  doubt  dejAends  on  the  charac- 
ter of  the  soil  Avhere  the  rain-Avater  enters  these  rocks. 

Water-poioer.  Though  Avater-poAver  has  been  almost  su- 
perseded lAy  steam,  yet  its  cheapness  is  such  that  it  Avill  be 
applied  AvheneA'er  the  supply  of  Avater  is  constant  and  the 
fall  sufficient.  The  Avater-poAA^er  should  be  included  among 
the  valuable  resources  of  the  district. 

The  fall  of  several  streams  is  shoAvn  ajAproximately  by 
the  railroad  levels.  Thus,  from  Conemangh  Furnace  station 
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at  tlie  east  side  of  the  Ligonier  Valley  to  Bolivar  at  the 
west  side,  the  Conemaugh  falls  102  feet.  On  the  same  river 
the  fall  from  Blairsville  Intersection  to  the  Allegheny  at 
Freex)ort  is  nearly  200  feet.  In  seven  miles  below  Ligonier, 
the  Loyalhanna  falls  somewhat  more  than  100  feet,  while 
Mill  creek,  one  of  its  tributaries,  has  a fall  of  more  than  200 
feet  in  the  last  four  miles  of  its  course.  The  Youghiogheny 
river  falls  350  feet  from  the  Ohiopyle  Falls  to  Connellsville, 
a distance  of  barely  17  miles,  while  from  Connellsville  to 
the  month  of  the  river  at  M’Keesport  the  descent  is  about 
140  feet.  On  all  these  streams  except  the  Loyalhanna  the 
banks  are  high  and  the  water  can  be  thrown  back  without 
danger  of  overflowing  valuable  property. 

Streams  flowing  from  the  mountains  are  for  the  most  part 
of  uncertain  value,  but  there  are  some  within  the  district 
on  which  dependence  can  be  placed  throughout  the  year. 
The  descent  of  Sewickly  creek  from  the  crossing  of  the 
Southwest  Raflroad  to  the  Youghiogheny  river  is  150  feet 
and  is  quite  as  regular  as  that  of  the  Youghiogheny  river 
below  Connellsville ; that  of  Redstone  creek  from  Union- 
town  to  the  Monongahela  is  ax)proximately  130  feet ; while 
that  of  Jacob’s  creek,  almost  midway  between  those  already 
given,  is  upwards  of  300  feet  from  Scottdale  to  the  Yough- 
iogheny river.  So  that  on  these  streams  water-poAver  of 
great  value  exists.  On  the  smaller  streams  flowing  from 
the  mountains,  the  fall  in  many  cases  is  enormous  and  the 
mass  of  water  during  spring  is  immense,  but  during  the 
greater  part  of  the  year  they  are  so  low  that  the  gTist  and 
saw-mills  on  their  banks  cannot  mn. 

The  water-power  at  Ohiopyle  Falls  on  the  Youghiogheny 
is  well  known.  In  1825,  Congress  appointed  a commission 
of  army  engineers  to  select  a site  on  the  western  waters  for 
an  armory.  Twenty  sites  in  all  were  examined  by  the  com- 
mission, but  the  preference  was  given  to  that  of  Ohiopyle 
Falls,  though  owing  to  its  inaccessible  position  at  that  time 
it  was  not  selected.  The  report  of  this  commission  de- 
scribes the  site  with  great  detail  and  a few  of  the  features 
may  be  mentioned  here. 

The  river  makes  a circuit  of  about  two  miles  round  a 
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projecting  tongue  of  land.  At  the  upper  side  of  this  tongue 
is  tlie  commencement  of  the  falls  and  rapids,  which  ter- 
minate on  the  lower  side  at  a direct  distance  of  little  more 
than  600  yards  from  the  commencement,  and  the  whole  de- 
scent is  87  feet,  6 inches.  The  ground  on  the  lower  side, 
next  the  foot  of  the  rapids,  is  disposed  advantageously  in 
benches  of  sufficient  width  and  at  convenient  distances  be- 
low each  other  for  erection  of  buildings  and  successive  ap- 
plication of  the  water  to  machinery,  as  may  be  desired. 
To  convey  the  water  from  the  upper  side  to  this  site,  a 
canal  would  be  necessary,  of  which  the  first  400  yards  would 
pass  through  a strip  of  river  “bottom,”  while  the  rest 
would  have  to  be  excavated  across  the  neck  of  the  penin- 
sula. At  the  time  the  commission  reported  it  was  sup- 
posed that  the  excavation  would  be  wholly  through  rock  ; 
but  since  that  time  a deep  cut  has  been  made  for  the  rail- 
road at  a little  distance  back  from  the  line  proposed  for  the 
canal,  which  shows  that  at  one  time  the  river  flowed  directly 
across  the  neck  of  the  peninsula,  as  indeed  is  apparent  from 
the  surface  further  out  on  the  neck.  It  is  evident,  there- 
fore, that  the  rock  excavation  would  be  insignificant  as 
compared  with  the  estimate  made  by  the  commission,  in 
which  it  is  placed  at  3, 660  cubic  yards.  The  commission 
estimated  that  a dam  four  feet  high,  built  across  the  river 
at  the  commencement  of  the  rax)ids,  would  suffice  to  pro- 
cure depth  of  water  in  the  canal,  sufficient  to  prevent 
choking  by  ice  or  drift ; and  the  quantity  of  water  thus 
made  available  was  regarded  as  exceeding  100  cubic  feet  per 
second  even  in  an  excessively  dry  season. 

But  little  advantage  is  taken  of  any  portion  of  this  power 
which  is  now  thoroughly  accessible,  being  on  the  line  of  the 
Baltimore  and  Ohio  Railroad,  Pittsburg  Division.  At  Ohio- 
pyle  station,  the  falls  themselves  are  utilized  in  part,  three 
extensive  mills  being  driven  by  turbine  wheels,  which  are 
run  with  34  feet  of  fall. 

Forest  Growth  and  Timber.  West  from  Chestnut  ridge, 
the  woodland  covers  but  a small  portion  of  the  surface, 
though  the  area  so  covered  is  much  greater  than  one,  casu- 
ally riding  over  the  country,  would  be  apt  to  suppose.  A 


AGKICULTUEAL  KESOUECES. 


KKK.  185 


similar  condition  exists  in  tlie  Ligonier  Valley  within  West- 
moreland county,  but  in  the  southern  part  of  that  valley 
as  well  as  along  all  the  mountain  slopes  most  of  the  surface 
is  still  covered  by  the  original  forest,  which  has  much  ex- 
cellent timber,  consisting  of  oak,  chestnut,  poplar  or  tulip 
tree,  ash,  maple,  hickory,  locust,  wild  cherry  and  beech.  A 
little  pine  occurs  at  some  localities. 

Except  along  the  east  base  of  Chestnut  ridge,  but  little 
wood  is  consumed  for  fuel,  as  in  nearly  all  portions  of  the 
district  coal  is  readily  accessible  and  can  be  mined  very 
cheaply.  But  in  many  places,  now  densely  covered  by 
trees,  the  original  forest  and  even  a later  growth  were  re- 
moved to  provide  charcoal  for  the  numerous  furnaces  en- 
gaged in  reducing  the  iron  ores.  This  occurred  on  a large 
part  of  both  slopes  of  Chestnut  ridge  in  Fayette  county 
and  at  many  places  on  Laurel  ridge  wuthin  W estmoreland 
county.  As  most  of  these  furnaces  went  out  of  blast  many 
years  ago,  the  new  wood  is  of  by  no  means  insignificant 
size. 

The  woodland  in  the  more  thicMy  settled  portions  of  the 
district  is  carefully  preserved  and,  as  but  little  of  the  moun- 
tain land  is  brought  under  cultivation,  the  forest  seems  to 
be  undergoing  no  change.  But  along  the  lines  of  the  three 
great  pikes,  as  weU  as  near  the  railroads,  great  destruction 
of  the  more  valuable  wood  is  going  on.  Many  men  are 
wasting  their  substance  by  making  poor  shingles  out  of 
excellent  oak,  while  others  are  doing  the  same  thing  by 
selling  blocks  of  oak  to  stave  manufacturers,  who  ship  their 
product  to  be  made  up  into  barrels  elsewhere.  As  this 
waste  is  not  sufficiently  rapid,  large  oaks  are  stripped  of 
their  bark,  which  is  sold  to  tanners,  while  the  wood  is  suf- 
fered to  rot.  Locust  is  so  excellent  for  fence-posts  that  it 
soon  disappears  from  one’s  property,  and  the  demand  for 
the  wood  is  so  great,  that  there  are  not  wanting  persons  to 
invade  another’s  land  in  search  for  it.  Walnut  commands 
a so  high  price  that,  wherever  any  means  of  transportation 
are  available,  the  trees  are  promptly  cut  down  and  taken 
away.  The  poplar  is  quickly  used  up  in  this  land  of  port- 
able saw-mills,  for  those  are  as  destructive  to  good  timber 
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as  a clond  of  locusts  is  to  a wheat-lield.  The  beech  being 
practically  useless  for  anything  except  fuel,  is  permitted 
to  remain  and  it  is  rapidly  becoming  the  dominant  tree  on 
the  mountain  slopes. 
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Chapter  XIII. 

The  Coal  Interest. 

This  topic  may  be  considered  most  conveniently  under 
three  heads,  coal  for  local  use,  for  shipment,  and  for  coke. 

I.  Coal  for  Local  Use. 

In  Allegheny  and  northwestern  Westmoreland,  where  the 
Waynesburg  and  Nineveh  troughs  are  reached,  the  Pitts- 
hurg  coal  bed,  owing  to  the  northward  rise  of  the  strata, 
lies  high  up  in  the  hills,  but,  except  along  the  Allegheny 
and  Conemaugh  rivers  within  Westmoreland  county,  the 
country  is  not  cut  deeply  enough  to  expose  the  Upioer 
Freeport  coal  bed.  As  the  Lower  Barren  Series  contains 
no  coal  beds  of  available  thickness  in  these  troughs,  the 
chief  dejiendence  is  upon  the  Pittsburg  coal  bed,  which  oc- 
curs in  patches  on  the  high  hills  of  eastern  Allegheny  and 
in  limited  areas  within  northwestern  Westmoreland.  The 
coal  is  of  excellent  quality  and  the  bed  lies  in  such  shape, 
that  the  inhabitants  of  the  region  can  procure  fuel  at  rea- 
sonable rates  and  wdthout  serious  difficulty.  The  quality 
of  the  coal  will  be  referred  to  in  another  portion  of  this 
chapter. 

Within  the  same  region,  the  Upper  Freeport  coal  bed  is 
reached  on  the  Conemaugh  and  the  Allegheny.  Its  coal  is 
decidedly  inferior  to  that  from  the  Pittsburg,  in  j)art  be- 
cause of  the  presence  of  more  ash  and  sulphur.  It  is  harder 
than  that  from  the  Pittsburg,  but  is  brittle  and  apt  to  break 
down  into  slack,  so  that  the  other  is  more  conveniently 
handled.  At  the  same  time  it  is  far  from  being  a poor  fuel 
and,  for  some  purposes,  it  is  thought  better  than  Pittsburg 
coal.  This  bed  is  of  no  small  importance  as  it  supplies  a 
very  considerable  area,  which  otherwise  would  be  awk- 
wardly placed  for  fuel. 

The  Lisbon  or  Irwin  trough,  which  lies  next  east  from 
the  last  and  extends  from  the  Conemaugh  to  the  mouth  of 
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tlie  Cheat  river,  is  abundantly  supplied  with  coal  through- 
out its  wliole  length.  In  the  extreme  northern  j)ortion,  the 
Upper  Freeport  coal  hed  is  readily  accessible  along  Beaver 
run,  the  Conemaugh  and  the  Loyaliianna,  Avhile,  at  a few 
miles  south,  the  northern  outcrop  of  the  Pittsburg  coal  bed 
is  reached.  As  this  bed  is  high  in  the  hills  north  from  the 
Pennsylvania  Railroad,  it  is  available  at  almost  all  locali- 
ties there.  The  Flk  Lick  coed  bed  is  reached  on  Beaver 
run  and  is  of  workable  thickness,  though,  owing  to  the  ac- 
cessibility of  the  Pittsburg^  it  is  not  mined. 

South  from  the  Pennsylvania  Raih’oad,  the  Pittsburg 
coal  bed  is  considerably  below  the  surface  at  the  central 
line  of  the  trongh,  bnt,  within  Westmoreland  county,  the 
area  between  the  outcrops  of  this  bed  is  so  narrow  that 
coal  can  be  obtained  easily  by  hauling  but  a short  distance. 
But  within  this  area  the  Redstone  coal  bed  becomes  availa- 
ble and  is  of  workable  thickness  in  southern  Westmore- 
land and  northern  Payette.  It  yields  a good  coal,  which  is 
inferior  to  that  from  the  Pittsburg  only  in  respect  of  ash. 
As  the  bed  is  from  3 to  4 feet  thick,  it  can  be  worked  to 
advantage  where  the  other  is  not  readily  accessible. 

South  from  the  line  of  the  Little  Redstone  creek,  the 
Waynesbiurg  coal  bed  is  reached  in  the  hills  and  becomes 
of  thickness  to  render  it  valnable.  It  is  mined  quite  ex- 
tensively for  domestic  use  on  Redstone  and  Dunlaps  creeks 
and  yields  a coal,  which,  though  very  much  inferior  to  that 
from  the  Pittsburg  in  respect  of  ash,  is  nevertheless  good 
for  domestic  purposes,  as  it  is  free-burning  and  therefore 
convenient.  The  principal  drawback  lies  in  the  presence 
of  thick  bands  of  clay,  which  break  up  the  bed  into  benches 
in  such  a way  as  to  render  the  getting  ont  of  clean  coal 
somewhat  uncertain,  and  the  amount  of  impure  material 
is  liable  to  be  greatly  increased  beyond  what  is  shown  by 
analyses  of  the  coal.  Care  is  needed  in  selecting  at  the 
bank,  so  as  to  avoid  gross  admixture  with  slate. 

Further  south  in  this  trough,  the  Sewickley  coal  bed  at- 
tains to  workable  thickness,  and,  near  the  mouth  of  Cheat 
river,  the  Redstone  coed  bed  is  occasionally  thick  enough  to 
be  mined.  These  beds  yield  a coal  far  superior  to  that  from 
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the  Waynesburg,  yet  not  so  good  as  that  from  the  Pitts- 
burg. But  they  are  not  mined  to  any  considerable  extent, 
since,  where  they  are  available,  the  Pittsburg  bed  is  within 
easy  reach. 

In  the  Greensbnrg  trough,  which  occupies  the  north  cen- 
tral portion  of  Westmoreland  county,  the  Pittsburg  coal 
bed  is  the  only  source  of  supply  on  which  reliance  can  be 
placed.  The  bed  is  easily  accessible  along  a long  line  of 
outcrop  and  everywhere  yields  excellent  coal.  A small 
coal  bed  above  it  is  sometimes  thick  enough  to  mine  in  the 
vicinity  of  Greensburg,  but  its  coal,  as  compared  with  that 
from  the  Pittsburg,  is  so  inferior  that  it  is  thought  fit  only 
for  burning  lime.  The  Upper  Freeport  is  reached  on  the 
Loyalhanna  and  the  Conemaugh  near  the  edge  of  this 
basin. 

In  the  Blairs ville  basin,  which  reaches  the  whole  length 
of  the  district  from  the  Conemaugh  river  to  the  line  of  West 
Virginia,  the  Pittsburg  coal  bed  is  available  throughout. 
The  space  between  the  two  outcrops  of  that  bed  is  so  narrow 
that  no  other  has  received  much  attention.  Within  West- 
moreland county,  except  near  Jacob’s  creek,  no  higher 
member  of  the  Upper  Productive  Coal  Series  is  of  any  value, 
but  south  from  that  creek  in  Fayette  county,  the  Redstone, 
and  occasionally  the  Seioickley,  are  good  and  valuable  beds, 
whose  importance  is  as  yet  wholly  unconsidered  as  the 
Pittsburg  is  so  easily  reached. 

Aside  from  these  beds,  the  important  beds  of  the  Lower 
Productive  Coal  Series  are  available  along  the  western  slope 
of  Chestnut  ridge.  They  have  been  almost  wholly  ignored, 
and  have  been  worked  to  but  a slight  extent,  and  only  by  a 
few  farmers  living  on  the  mountain  side.  Those,  thus 
mining  and  using  these  coals,  are  viewed  with  a feeling 
almost  akin  to  pity  by  many,  who  live  in  the  valley  and  re- 
gard the  mountain  coals  as  little  better  than  slate.  But  no 
belief  could  be  much  more  erroneous  than  this,  for  the  coal 
yielded  by  the  Upper  Freeport  and  the  BrooJcmlle  is  of 
very  good  quality,  so  that,  though  it  may  not  be  equal  to 
the  demands  of  shippers,  it  is  an  excellent  fuel,  almost  as 
clean  as  the  Pittsburg  coal,  and  really  inferior  to  it  only 
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in  resjoect  of  sulplmr.  It  is  soft,  but  not  softer  tlian  that 
from  the  Pittsburg,  which  in  this  basin  is  too  tender  for 
shipment,  and  can  be  utilized  only  in  the  manufacture  of 
coke.  The  Upper  Freeport  coal  bed  is  present  along  the 
face  of  the  ridge,  all  the  way  from  the  State  line  to  the 
Conemangh,  and  shows  no  serious  irregularity  in  thickness. 
The  Brookmlle  coal  bed,  though  equally  persistent  with  the 
last,  varies  materially  in  thickness. 

To  those  owning  land  underlaid  by  the  Pittsburg  coal 
south  from  the  Youghiogheny  river,  the  consumption  of 
coal  from  that  bed  for  fuel  is  a matter  which  calls  for  serious 
consideration.  The  future  of  that  portion  of  the  basin  as  a 
region  for  the  production  of  good  iron  at  low  rates  is  ex- 
ceedingly promising.  The  supply  of  ore  immediately  be- 
low the  Pittsburg  coal  bed  is  very  great,  and  an  equal  or 
perhaps  greater  amount  is  available  from  the  mountain 
beds.  The  coke  for  reducing  this  mass  of  ore  must  come 
from  the  Pittsburg  bed,  and  the  amount  of  coal  within  the 
area  refeired  to  is  barely  sufficient  to  reduce  the  ore  directly 
under  that  bed.  If,  therefore,  that  coal  be  used  for  fuel  or 
manufactured  into  col-ie  for  shipment,  it  is  inevitable  that, 
at  no  very  distant  day,  this  district  will  be  compelled  to 
purchase  coke  from  other  localities  with  which  to  make  its 
iron. 

Within  the  Ligonier  Valley  the  supply  of  coal  is  ample 
to  meet  all  domestic  wants.  The  Pittsburg  bed  occurs  in 
limited  areas  within  Westmoreland  county  north  from 
Loyalhanna  creek,  and  yields  a fuel  of  certainly  very  ex- 
cellent quality.  Analyses  of  this  coal  have  been  given  in 
the  chapter  on  the  Upper  Productive  Coal  Series.  The  coal 
is  softer  than  that  from  the  same  bed  in  the  Blairsville 
basin,  contains,  as  a rule,  rather  more  sulphur,  but  about 
the  same  proportion  of  ash.  It  is  therefore  unfit  for  ship- 
ping, and  still  less  fitted  for  the  manufacture  of  coke. 

Within  Westmoreland  county,  the  Upper  Freeport  coal 
is  readily  accessible  on  both  sides  of  the  valley,  and  on  the 
east  side  the  Lower  Freeport  and  Upper  Kittanning  beds 
are  occasionally  worked.  Owing,  however,  to  the  proximity 
of  the  Pittsburg  bed  the  others  are  but  little  mined,  exce]3t 
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in  the  vicinity  of  the  Conemaugh  river.  They  yield  coal, 
which  is  good  for  domestic  nse,  though  for  the  most  part 
they  contain  too  much  sulphur,  and  are  too  tender  to  be 
available  for  shipment.  In  the  southern  portion  of  the 
county,  where  the  Pittshurg  coal  heel  is  too  far  away  to  be 
reached  conveniently,  the  Lower  Kittanning,  and  occasion- 
ally the  Clarion  bed  are  mined  along  the  east  side  of  the 
valley,  while  the  Ujgjper  and  the  Lower  Freeport  are  used 
on  the  west  side  along  the  base  of  Chestnut  ridge. 

In  Fayette  county,  within  this  valley,  the  Upper  Pro- 
ductive Coal  Series  is  not  reached,  and  the  dependence  is 
solely  upon  coal  from  the  Lower  Productive  Series.  The 
Upper  Freeport  heel  is  accessible  along  Indian  creek  from 
the  county  line  southward  through  Salt  Lick,  and  much  of 
Springfield.  Near  the  Youghiogheny  river,  on  the  north 
side,  it  occurs  in  patches,  but  south  from  that  river  it  is 
readily  accessible  for  long  distances  along  Meadow  run.  Big 
and  Little  Sandy,  as  well  as  on  other  streams. 

Near  the  deep  trench  made  by  the  Youghiogheny  river, 
beds  below  the  Upper  Freeport  are  exposed,  and  some  of 
them  are  of  no  small  importance.  The  Lower  Freeport, 
the  Lower  Kittanning  and  the  Clarion  are  mined,  and 
they  all  yield  coal  which  answers  well  for  fuel. 

A few  analyses  of  coals  from  the  Ligonier  Valley  were 
made.  The  quality  of  the  coal  being  clearly  such  as  unfits 
it  for  commercial  purposes,  an  extended  series  of  analyses 
was  thought  unnecessary.  Tlie  results  are  as  follows,  the 
analyses  having  been  made  by  Mr.  A.  S.  McCreath  in  the 
laboratory  of  the  Survey  at  Harrisburg  : 

I.  Upper  Freeport  coal  bed,  Cook  T.,  Westmoreland  Co., 
Mr.  Lyon. 

II.  Upper  Freeport  coal  bed,  Springfield  T.,  Fayette  Co., 
Fayette  Furnace. 

III.  Upper  Freeport  coal  bed,  Stewart  T.,  Fayette  Co., 
Samuel  Potter. 

IV.  Lower  Freeport  coal  bed,  Stewart  T.,  Fayette  Co., 
M.  Mitchell. 

V.  Lower  Kittanning  coal  bed,  Ligonier  T.,  Westmoreland 
Co.,  R.  Hall. 


192  KKK.  KEPORT  OF  PEOGEESS.  STEVEKSOK,  1877. 

VI.  Lower  Kittanning  coal  bed,  Springfield  T.,  Fayette 
Co.,  Fayette  Furnace. 

YII.  Clarion  coal  bed,  Stewart  T.,  Fayette  Co.,  Gleorge 
Potter. 
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It  will  be  seen  from  this  review  that  the  whole  district  is 
abundantly  supplied  with  coal  for  fuel.  There  are  few 
localities  where  coal  cannot  be  obtained,  within  two  or  three 
miles,  from  pits  now  in  operation,  and  except  in  the  southern 
part  of  the  Ligonier  valley,  where  only  the  Lower  Coals  are 
accessible,  one,  desiring  to  burn  only  coal  from  the  Pitts- 
burg bed,  would  have  to  haul  it  not  more  than  seven  or 
eight  miles. 

In  this  summary,  no  note  has  been  taken  of  any  beds  less 
than  three  feet  thick,  for  in  this  district  coal  is  so  abundant 
and  so  well  distributed  that  any  bed  less  than  three  feet 
thick  is  thought  to  be  of  no  value  whatever,  and,  for  the 
most  part,  anything  less  than  five  feet  thick  is  regarded  as 
insignificant  and  is  spoken  of  as  a thin  bed. 

A comparison  of  these  with  coals  obtained  in  the  western 
States  shows  that  this  district  is  highly  favored  not  only  in 
the  abundance  but  also  in  the  quality  of  its  coal.  In  the 
first  volume  of  the  Illinois  report  the  results  of  50  analyses 
of  coals  are  given,  which  show  that  in  nine  cases  the  ash 
exceeded  10  per  cent.,  in  one  being  37  per  cent.,  while 
twenty-four  others  show  upwards  of  5 per  cent.  The 
moisture  in  thirty-four  exceeded  10  per  cent,  and  in  twenty- 
three  others  it  exceeds  6 per  cent.  In  the  Missouri  re- 
port for  1872,  the  results  of  82  analyses  are  given.  In  31 
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of  these,  the  ash  exceeds  10  per  cent.,  and  in  thirty- three, 
exceeds  5 per  cent.  In  seven  the  moisture  exceeds  10  per 
cent.,  and  in  fifty- five  others  is  more  than  5 per  cent.  In 
Dr.  White’s  report  on  Iowa,  the  results  obtained  by  Dr. 
Emery  show  that,  in  two  counties,  the  average  of  ash  is 
more  than  10  per  cent. , while  that  in  eleven  others  is  more 
than  5 per  cent.  In  six  counties  the  average  per  cent,  of 
moisture  exceeds  10,  and  in  four  others  it  is  more  than  5. 
The  poorest  specimen  from  the  Fayette  and  Westmoreland 
district  shows  but  15  per  cent,  of  ash  and  considerably  less 
than  2 per  cent,  of  moisture. 

II.  Coal  for  Shipment. 

Throughout  the  Fayette  and  Westmoreland  district,  the 
coal  is  bituminous  and  that,  which  is  mined  for  shipment, 
is  obtained  exclusively  from  the  Pittsburg  bed.  The  vari- 
ations in  character  shown  by  this  bed  are  such  that  good 
shipping  coal  can  be  got  only  from  the  Lisbon,  Waynes- 
burg  and  Nineveh  troughs.  In  the  G-reensburg  and  Blairs- 
ville  troughs,  the  coal  is  too  soft  to  bear  much  handling  and, 
as  it  contains  less  volatile  combustible  matter  than  that 
from  the  more  western  troughs,  it  is  not  so  well  adapted 
for  the  manufacture  of  gas. 

In  the  extreme  northwestern  portion  of  the  district,  the 
Pittsburg  coal  bed  lies  high  in  the  hills,  as  indeed  it  does 
in  the  greater  portion  of  eastern  Allegheny  county.  With- 
in this  area,  which  includes  parts  of  the  Waynesburg  and 
Nineveh  troughs,  the  coal  is  easily  accessible  on  all  sides, 
and  the  deep  ravines  cutting  into  the  hills  afford  ample 
opportunity  for  low  grade  narrow-gauge  railroads,  by  which 
to  reach  the  river  or  the  Pennsylvania  Railroad.  A large 
part  of  the  region  north  from  the  Pennsylvania  Railroad  is 
controlled  by  the  New  York  and  Cleveland  Gas  Coal  Com- 
pany, which,  having  a long  front  on  the  Allegheny  river, 
gains  a great  share  of  the  shipments  to  northern  points. 
But  this  trade  is  shared  by  other  large  concerns,  whose 
works  are  on  the  west  side  of  the  area,  facing  the  river  and 
the  railroad. 

South  from  the  Youghiogheny  river  in  Allegheny  county, 
13— KKK. 
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but  little  has  been  done  in  tlie  way  of  shipment  except 
along  the  Monongahela  river,  where  the  coal  is  above  water 
level  all  the  way  from  the  line  of  Fayette  connty  to  Pitts- 
burg, and  the  trade  is  almost  wholly  confined  to  supplying 
the  lower  ports  along  the  Ohio  and  Mississippi.  There  are 
extensive  coal- works  on  the  Yonghiogheny  near  its  month, 
as  the  slack  water  of  the  Monongahela  reaches  for  several 
miles  up  the  other  stream. 

In  the  Lisbon  or  Irwin  trough,  the  two  great  coal  com- 
panies of  western  Pennsylvania  control  nearly  all  of  the 
available  coal  land  from  the  Pennsylvania  Railroad  to  the 
northern  outcrop  of  the  bed,  and  also  much  between  the 
railroad  and  the  Yonghiogheny  river.  The  Westmoreland 
Coal  Company  has  extensive  mines  at  Larimer,  Irwin, 
Manor  and  Penn  on  the  railroad,  and  has  opened  large 
works  on  the  Baltimore  and  Ohio  Railroad  near  the  line  of 
Allegheny  county  ; while  the  Penn  Gas  Coal  Company  has 
equally  extensive  mines  at  Irwin  and  Penn  on  the  Penn- 
sylvania Raih’oad,  as  well  as  at  several  points  on  the 
Yonghiogheny  Railroad,  which  the  company  built  from 
Irvdn  to  Sewickley  on  the  Yonghiogheny  river. 

On  the  Yonghiogheny  river,  the  Pittsburg  coal  bed 
passes  under  the  stream  at  a little  way  above  the  mouth 
of  Sewickley  creek  and  does  not  come  up  again  until 
within  a short  distance  of  the  Fayette  county  line.  No 
important  mines  are  in  operation  above  West  Newton 
along  this  river.  Formerly  when  this  stream  was  slacked, 
coal  could  be  sent  out  as  readily  as  it  can  now  from  points 
on  the  Monongahela  and  coal- works  lined  both  sides  of  the 
river.  But  the  dams  were  suffered  to  go  to  decay,  and  now 
no  coal  is  available  except  that  on  the  left  bank  where  the 
railroad  can  be  used  for  transportation. 

Along  the  Monongahela  there  are  some  extensive  coal- 
works  on  the  nortliAvestern  outcrop,  but  on  the  southeast- 
ern side  of  the  trough  there  are  few  as  the  coal  is  materially 
changed  in  character. 

In  the  greater  part  of  this  basin  the  coal  is  a typical  gas 
coal.  The  following  analyses  show  its  character  at  a num- 
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ber  of  localities.  Tlie  order  is  from  tlie  south  towards  the 
north. 

I.  J.  Slocum,  Brownsville,  Fayette  Co.,  average  of  four. 
(A.  S.  McCreath.) 

II.  A.  Townsend,  Perry  T.,  Fayette  Co.  (D.  McCreath.) 

III.  Westmoreland  Coal  Co.,  average  of  three.  (A.  S. 
McC.) 

IV.  Penn  Gas  Coal  Co.,  average  of  three.  (A.  S.  McC.) 
Y.  Saltsburg  Coal  Co.,  Loyalhanna  T.,  Westmoreland 

Co.  (D.  McC.) 
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But  near  the  State  line  the  proportion  of  volatile  matter 
is  diminished  to  correspond  with  the  marked  change  in  the 
structure  of  the  bed  itself,  which  there  is  similar  to  that 
observed  in  the  Blairsville  trough.  The  coal  is  softer  and 
does  not  bear  handling  well,  so  that  it  is  better  htted  for 
manufacture  of  coke.  Otherwise  it  is  not  inferior. 

Along  the  line  of  the  Pennsylvania  PaOi’oad,  some  coal 
is  shipped  from  the  Blairsville  and  Greensburg  basins,  but 
for  the  most  part  the  mines  are  worked  for  the  manufacture 
of  coke  or  to  supply  fuel  to  the  surrounding  country.  The 
same  statement  may  be  made  respecting  the  coal  in  the 
Blairsville  basin  along  the  Youghiogheny  river,  though 
there,  owing  to  necessity,  not  a.  little  is  shipped  to  points 
east  from  Connellsville  along  the  Baltimore  and  Ohio  Rail- 
road. 

As  much  of  the  Pittsburg  coal  is  shipped  not  only  for 
the  manufacture  of  gas  but  also  for  fuel  along  the  line  of 
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tlie  Ohio  and  Mississippi  rivers,  it  would  be  interesting  to 
comjDare  it  with  others  with  which  it  must  compete.  Un- 
fortunately the  records  of  experiments  on  the  combustible 
value  of  coals  are  few  and,  for  the  most  jDart,  they  are  far 
from  being  satisfactory,  owing  to  the  limited  quantity  of 
coal  used  in  the  tests.  ExiDeriments  made  quite  recently 
by  the  Pennsylvania  Bailroad  Company  have  shown  that 
the  coal  from  the  extreme  nortliern  portion  of  the  Irwin 
trough  is  unexcelled,  for  producing  steam,  by  any  bitumi- 
nous or  semi-bituminous  coal,  so  that  it  is  transported  by 
that  company  from  the  Conemaugh  river  in  northern  West- 
moreland county  to  Jersey  City,  to  be  used  on  passenger 
engines  drawing  the  fastest  trains  between  New  York  and 
Philadelphia. 

Comparison  Avith  analyses  of  coals  from  other  portions 
of  the  country,  especially  of  bituminous  coals  from  the 
Avestern  States,  sIioav  the  Pittsburg  coal,  even  that  from 
the  Blairsville  trough,  to  be  vastly  superior  as  fuel  to  that 
which  is  obtained  from  by  far  the  greater  number  of  Avest- 
ern  localities. 

This  Avhole  region  is  most  admirably  supplied  with  means 
of  transportation.  The  Pennsylvania  and  the  Baltimore 
and  Ohio  Railroads  afford  ample  opportunity  for  shipment 
eastAvard,  numerous  roads  from  Pittsburg  open  up  access 
to  the  nortliAvest,  Avhile  the  Ohio  river  brings  Avitliin  reach 
the  most  important  market  of  all,  the  great  cities  along  that 
river  and  the  MississijApi. 

This  coal,  knoAvn  along  the  rivers  as  Youghiogheny  coal, 
is  so  good  that  it  aaTII  always  find  a ready  market  for  use 
as  fuel,  Avhile  there  is  little  j)robability  that  any  other  coal 
can  successfully  compete  Avitli  it  as  a gas  coal. 

But  though  the  market  is  ahvays  reasonably  certain,  it 
is  not  capalffe  of  absorbing  an  unlimited  quantity,  as  ojAer- 
ators  along  the  Monongahela  and  the  loAver  Yougliiogheny 
have  ascertained  to  theii’  loss.  During  the  time  of  inflated 
manufacture,  preceding  1873,  there  seemed  to  be  no  limit 
to  the  capacity  of  the  market;  the  price  of  coal  went  to  10 
cents  per  bushel,  neAv  Avorks  Avere  begun  along  all  lines  of 
transportation  and  old  Avorks  were  greatly  increased  in  ca- 
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pacity.  The  Monongahela  river  is  lined  with  coal-tipples 
from  the  mouth  of  Turtle  creek  to  Brownsville,  and  there 
are  huge  works  along  the  lower  Yonghiogheny  as  well  as 
in  the  vicinity  of  Pittsburg.  The  amount  of  land  thus 
opened  up  is  enormous,  and  doubtless  the  works  now  in 
operation  or  that  can  go  into  operation  within  a few  days’ 
notice  are  sufficient  to  supply  the  market  for  many  years. 
Even  now  the  annual  production  exceeds  the  actual  de- 
mand ; many  of  the  larger  works  are  running  at  far  below 
their  capacity  and  the  safety  of  the  trade  seems  to  depend 
in  great  measure  upon  reducing  the  production  to  below 
the  present  rate. 


III.  Coal  for  Coke. 

Coal  from  the  Pittsburg  bed  in  all  portions  of  this  dis- 
trict makes  an  excellent  coke,  since,  except  at  rare  locali- 
ties, it  contains  little  sulphur  and  a low  percentage  of  ash. 
That  from  some  other  beds  has  been  tested  but  the  coke 
proved  to  be  tender  even  when  otherwise  good,  so  that  the 
sole  dependence  is  placed  upon  the  Pittsburg  bed. 

In  the  Lisbon  trough,  Messrs.  Carnegie  & Co.  have  erected 
a number  of  ovens  on  the  line  of  the  Pennsylvania  Rail- 
road west  from  Larimer  station,  where  they  use  slack  ob- 
tained from  mines  of  the  Penn  and  Westmoreland  Com- 
panies at  Irwin  and  Penn.  This  slack  is  washed  and  yields 
a coke  of  very  superior  quality.  On  the  Yonghiogheny 
river  within  the  same  trough,  quite  a number  of  lirms  have 
erected  ovens  to  utilize  the  slack  which  otherwise  would 
accumulate  to  such  an  extent  as  to  be  very  inconvenient. 
At  Brownsville,  on  the  Monongahela  river,  the  slack  is 
utilized  in  a similar  manner.  At  all  of  these  localities  ex- 
cept the  first  the  slack  is  used  unwashed  and  yields  a firm 
and  very  compact  coke.  Fragments  of  slate,  however,  ren- 
der it  hardly  clean  enough  to  be  employed  in  furnaces  for 
the  reduction  of  iron  ore.  In  this  basin,  the  slack  alone  is 
used  because  the  coal  itself  is  hard  and  bears  shipping  well, 
so  that  a ready  market  can  be  obtained  for  it  in  that  shape. 
But  the  manufacture  of  coke  from  the  lump  coal  could  not 
be  carried  on  here  in  competition  with  works  in  the  Blairs- 
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ville  trougli,  because  of  the  greater  proportion  of  volatile 
combustible  matter.  In  the  Blairs  ville  basin  the  volatile 
matter  rarely  exceeds  31  per  cent.,  whereas  in  the  Irwin 
trough  it  frequently  exceeds  37  or  38  per  cent.  The  pro- 
portion of  coke  per  ton  of  coal  is  therefore  much  less  in  the 
latter  than  in  the  former. 

In  the  Ligonier  V alley  some  atteinj^ts  were  made  to  ascer- 
tain the  value  of  the  Pittsburg  coal  for  coke.  There  the 
coal  contains  little  more  than  25  per  cent,  of  volatile  matter 
and  only  a moderate  amount  of  ash.  It  cannot  be  shipj^ed, 
as  it  is  too  friable  to  bear  handling.  It  cokes  readily  and 
yields  a compact  coke,  which  seems  to  be  good  and  is  said 
to  have  worked  well  in  the  old  Hillsview  furnace,  north 
from  the  borough  of  Ligonier.  But  the  analyses  show  that, 
as  a rule,  the  coal  contains  too  much  sulphur  for  good  coke. 
At  the  same  time  the  analyses  are  probably  too  few  to  set- 
tle finally  the  value  of  the  coal  for  this  purpose,  and  it 
might  be  well  to  make  a series  of  careful  tests  at  ovens,  so 
as  to  ascertain  the  series  of  coke.  If  this  can  be  proved  to 
be  a good  coking  coal,  the  little  areas  left  in  the  valley  will 
prove  quite  valuable,  as  they  are  easily  accessible  by  the 
Latrobe  and  Ligonier  Railroad,  Avhile  the  increased  propor- 
tion of  coke  due  t(j  the  diminished  i)ercentage  of  volatile 
matter,  would  make  the  nuinufactiire  profitable  at  rates  so 
low  as  to  be  little  more  than  sufiicient  to  pay  ordinary  ex- 
penses in  the  BlairsviUe  trough. 

Along  the  Monongahela  river  in  the  southern  portion  of 
the  Lisbon  or  Irwin  trough  the  structure  of  the  Pittsburg 
]jed  is  different  from  that  shoAvn  in  the  northern  portion  of 
the  same  trough.  South  from  Brownsville  it  apj)i‘oaches 
that  observed  in  the  BlairsviUe  trough.  With  this  change 
in  structure  comes  the  corresiAonding  change  in  composition 
and  the  attendant  diminution  in  the  percentage  of  volatile 
matter.  It  has  been  thought  that  the  coal  here  would  do 
well  for  the  manufacture  of  coke,  and  extensive  coke  works 
have  been  erected  at  the  mouth  of  Cats  run  on  the  Monon- 
gahela, nine  or  ten  miles  below  the  State  line.  Analyses  of 
coal  from  this  vicinity  show  that  volatile  matter  is  present 
in  but  slight  excess  above  that  in  the  BlairsviUe  trough,  so 
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that  the  yield  of  coke  is  likely  to  be  but  little  less  than  in 
the  latter.  But  in  the  transition  structure,  the  slates  are 
thicker  than  in  the  Blairsville  basin  and  the  “bearing-in” 
slates  are  apt  to  be  present  for  considerable  distances,  so 
that  the  coke,  though  really  quite  as  good  and  clean  as  that 
from  the  coke  basin  proper,  is  not  apt  to  find  so  ready  a 
market,  owing  to  the  injury  which  the  projecting  bits  of 
slate  do  to  its  appearance.  Aside  from  this  defect,  the  coke 
made  here  is  good,  contains  little  sulphur,  is  very  compact 
and  is  not  inferior  to  that  made  in  the  coke  basin.  An 
analysis  of  coal  from  this  vicinity  shows  the  following  to 
be  the  composition  (D.  McCreath) : 


Water, 1.040 

Volatile  matter, 32.815 

Fixed  carbon, 60.241 

Sulphur, 1.249 

Ash, 4.655 


100.000 

Per  cent,  of  coke, 06.145 

Color  of  ash, Gray. 


"While  a coal  from  Redstone  creek,  near  the  eastern  out- 
crop of  the  bed,  shows  a very  similar  composition. 

The  Coke  Basin,  as  generally  understood,  is  co-extensive 
with  the  Blairsville  trough,  where  the  Pittsburg  coal  is 
tender,  has  a resinous  luster  and  contains  only  from  30  to 
32  per  cent,  of  volatile  matter  with  from  one  half  to  little 
more  than  one  per  cent,  of  sulphur.  The  area  is  narrow 
and  is  deeply  indented  liy  streams,  so  that  the  line  of  out- 
crop is  long  and  irregular. 

Analyses  of  the  coal  from  this  basin,  as  given  in  report 
KK,  show  remarkable  constancy  in  the  composition  and 
would  lead  one  to  suppose  that  the  coal  in  all  parts  of  the 
trough  is  of  nearly  the  same  quality.  But  the  analyses 
fail  to  tell  the  whole  story.  Examined  physically  or  chem- 
ically the  coal  at  the  Conemaugh  is  apparently  the  same 
with  that  obtained  at  the  Youghiogheny,  yet  on  the  latter 
stream  the  coke  is  compact,  silvery  and  retains  its  luster 
for  an  indefinite  period  on  exiiosure,  whereas  that  made 
from  coal  near  the  Conemaugh  or  at  any  locality  north  fi'om 
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the  Pennsylvania  Railroad  is  comparatively  tender,  dull 
looking,  and  on  exposure  it  soon  loses  the  little  luster  that  it 
has.  Yet  the  same  coal  if  washed,  produces  a coke  of  ex- 
treme excellence  as  has  been  well  shown  by  experience  at 
Lucy  furnace  near  Pittsburg.  Coke  made  at  Coketon  in 
Westmoreland  county  proved  wretched  and  the  working  of 
the  furnace  was  very  irregular ; but,  since  washing  ma- 
chines have  been  introduced,  the  coke  has  proved  superior 
to  that  obtained  from  the  Connellsville  region  and  the  fur- 
nace has  made  some  extraordinary  runs.  If  this  washing 
renders  the  coke  better  than  the  typical  coke  of  Connells- 
ville, the  product  should  have  an  increased  value,  which 
ought  to  be  sufficient  to  com23ensate  for  the  slight  additional 
cost. 

This  variation  in  the  coal  seems  to  have  been  discovered 
at  an  early  day  in  the  history  of  coke  manufacture,  for  the 
coke-making  area  is  confined  to  that  portion  of  the  trough 
which  lies  south  from  Sewicldey  creek,  and  the  works  are 
l)y  no  means  important  until  one  comes  near  to  Jacob’s 
creek.  Thence  southward  to  near  Uniontown  in  Fayette 
county  the  eastern  outcrop  of  the  bed  is  lined  with  coke 
ovens.  There  apiDears  to  be  an  unwarrantable  prejudice  in 
favor  of  the  eastern  outcrop,  and  several  manufacturers 
have  told  me  that  the  coal  on  the  western  outcrop  is  some- 
what inferior.  The  facts  do  not  afford  any  basis  for  this 
prejudice.  The  extensive  coke-works  near  Dawson  on  the 
Youghiogheny  river  are  upon  the  extreme  western  outcrop, 
but  the  coke  made  there  is  not  inferior  to  any  made  along 
the  eastern  crop  from  Mount  Pleasant  to  Lemont  furnace. 

The  coke  is  burned  in  beehive  ovens  and  the  period  varies 
from  forty-eight  to  seventy  hours.  The  process  of  manu- 
facture has  been  fully  described  by  Mr.  Franklin  Platt  in 
the  Coke  Report  and  no  reference  to  it  is  necessary  here. 

The  present  condition  of  the  trade  is  that  of  extreme  de- 
pression and  coke  is  selling  at  less  than  two  cents  per  bushel 
at  the  Avorks.  This  is  barely  sufficient  to  pay  the  cost  of 
making,  allows  nothing  for  wear  and  tear  of  property  or 
the  cost  of  the  coal  itself.  Many  of  the  works  are  not  in 
ojDeration. 
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The  coke  manufacture  is  wasteful  in  the  extreme  and 
those  owning  extensive  tracts  of  land  south  from  the 
Youghiogheny  river  have  already  done  themselves  almost 
irreparable  damage.  The  coal  has  been  worked  out  from  large 
areas  underlaid  by  the  valuable  Pittsburg  ores,  which  at 
an  early  day  will  be  in  demand  for  iron-making  ; for  as  will 
be  shown  in  a succeeding  chapter,  there  are  few  localities 
within  our  country  so  highly  favored  mth  all  advantages 
for  cheap  manufacture  of  a good  iron.  It  would  be  well 
for  those  having  coke  ovens  here  to  stop  all  further  produc- 
tion, and  the  furnaces  themselves  having  been  built  on  prop- 
erties which  had  already  suffered  sad  depletion  of  their 
coal  resources,  would  do  well,  in  the  present  depressed  con- 
dition of  the  trade,  to  purchase  coke  and  to  husband  the 
coal  now  remaining  on  their  properties. 


Chapter  XIY. 


Historical  Notes  Respecting  the  Old  Furnaces  of  Fayette 
and  Westmoreland  Counties. 

I.  The  existence  of  valuable  iron  ores  underlying  the 
Pittshurg  coal  hed  was  early  discovered  in  Fayette  comity 
and,  not  much  later,  the  ores  of  the  Umbral  group  were 
found  in  the  gorges  and  along  the  crest  of  Chestnut  ridge 
within  the  same  county,  as  well  as  along  the  west  face  of 
Laurel  ridge  in  Westmoreland  county. 

It  is  quite  clear  that  the  oldest  furnaces  west  from  the 
Allegheny  mountains  are  those  which  were  erected  in  Fay- 
ette or  southern  Westmoreland.  In  the  history  of  ii'on 
manufacture  in  this  country  Mr.  J.  B.  Pearse  states,  that 
in  1777  or  1784  Mr.  Oliphant,  Sr.,  erected  the  Mary  Ann 
furnace  at  some  locality  in  Greene  county,  about  thirty 
miles  from  Uniontown.  This  statement,  for  which  Mr. 
Pearse  is  unwilling  to  vouch,  is  certainly  inaccurate,  for 
Mr.  F.  II.  Oliphant  says  that  no  such  furnace  ivas  erected 
by  his  father  and  that,  as  far  as  his  knowledge  goes,  there 
never  was  any  furnace  in  Greene  county. 

Mr.  Pearse  states  that  the  Blue  Lump  ore  under  the 
Pittsburg  coal  hed  was  discovered  by  John  Hayden  in  1789. 
The  material  was  suiiposed  to  be  limestone,  but  as  it  would 
not  slake  after  burning  and  was  very  heavy,  it  was  tested 
for  iron  in  a smith’s  forge,  the  test  yielding  a piece  of  iron 
“as  big  as  a harrow  tooth.”  Mr.  Hayden  came  east  to 
procure  money  and  was  joined  by  State  Comptroller  John 
Nicholson.  They  took  up  tracts  at  the  base  of  Chestnut 
ridge  and,  as  Mr.  Oliphant  states,  established  a bloomery, 
which  was  soon  succeeded  by  Fairfield  furnace,  built  in 
1792  near  where  Fairchance  furnace  now  stands.  This  firm 
failed,  owing  to  the  defaulting  of  Nicholson,  and  the  prop- 
erty fell  into  the  hands  of  the  Oliphant  Brothers  about 
the  beginning  of  this  century. 

But  before  this  time  (Pearse),  Mr.  W.  Turnbull  of  Phila- 
delphia, Peter  Marmie  and  John  Holkar,  consul-general  of 
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France,  had  erected  the  Alliance  Iron  Works  at  the  mouth 
of  Jacob's  creek  to  work  the  Barren  Measure  ores,  which 
occur  there  in  considerable  quantity.  This  furnace  went 
into  blast  in  1790  and  remained  in  operation  until  1795. 
About  the  same  time  Isaac  Meason  and  Moses  Dillon  built 
Union  furnace  on  Dunbar  creek,  very  near  the  site  of  the 
present  Dunbar  furnace.  The  venture  proved  very  suc- 
cessful, and  Mr.  Meason  afterwards  built  other  furnaces  in 
the  same  neighborhood,  first  rebuilding  the  old  furnace  in 
1793,  according  to  Mr.  Pearse,  or  1796,  according  to  Prof. 
Lesley. 

In  1789,  Mr.  John  Hayden  made  the  first  vuought  iron 
manufactured  west  from  the  Alleghenies.  In  1791  the 
Alliance  works  cast  cannon  balls  for  the  defense  of  Pitts- 
burg, and  in  1793  for  General  Wayne’s  expedition  against 
the  Indians  (Pearse).  The  furnaces  made  castings  and  the 
business  was  very  profitable,  as,  according  to  the  statement 
made  by  Mr.  Pearse,  the  price  of  castings  was  thirty-five 
pounds  per  ton. 

In  1792,  Mr.  John  Probst  built  Westmoreland  furnace 
on  Furnace  run  at  the  base  of  Laurel  ridge,  uearlv  four 
miles  southeast  from  the  borough  of  Ligonier  in  Westmore- 
land county.  This  furnace  depended  on  an  ore  belonging 
to  the  Brookville  group,  probably  equivalent  to  the  Jude 
ore  of  southern  Fayette  county.  A forge  was  built  before 
1800,  but  the  iron  proved  to  be  poor  and  the  concern  re- 
mained in  operation  for  but  a few  years.  In  1794,  Old  Laurel 
furnace  was  buHt  by  Joshua  Gibson  and  Samuel  Paxson 
on  Laurel  run  in  Dunbar  townshij)  of  Fayette,  near  the 
east  base  of  Chestnut  ridge.  It  afterward  passed  into  the 
hands  of  Peuben  Mochabee  and  Samuel  Wurtz,  who,  in 
1800,  buHt  Hampden  forge  on  Indian  creek,  half  a mile 
from  the  Youghiogheny  river.  The  furnace  was  kept  in 
operation  until  1812  and  the  forge  was  not  abandoned  until 
1825. 

In  1800,  Messrs.  Lewis  and  Squires  built  the  Mary  Ann 
furnace  near  Haydentown  in  Fayette  county.  This  was  a 
small  furnace,  with  a capacity  of  barely  a ton  and  a half, 
and  depended  on  the  Pittsburg  Blue  Lump,  which  was 
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hauled  four  miles.  In  later  days  the  furnace  passed  under 
the  control  of  Mr.  Victor,  who  used  the  Uinbral  ores,  which 
were  more  conveniently  reached  than  those  under  the 
Pittsburg  coal  bed.  This  furnace  was  abandoned  a number 
of  years  ago.  In  the  same  year,  Mr.  J.  Huston  erected 
Redstone  furnace  on  a branch  of  Redstone  creek,  in  South 
Union  township  of  Fayette,  to  Avork  the  Blue  Lump,  which 
is  present  in  large  quantity  in  that  vicinity.  This  furnace 
made  from  one  to  two  tons  each  day  and  remained  in  oper- 
ation until  1870. 

The  year  1800  seems  to  have  been  a busy  one  for  the  iron 
men  of  southern  Fayette  county,  for  in  that  year  Messrs. 
J.  Hayden  and  Comj)any  built  Fairchance  furnace,  on 
George’s  creek,  a small  stack  of  similar  caj^acity  to  the 
others  already  mentioned.  In  180.1,  the  firm  became 
embarrassed,  and  the  property  passed  into  the  hands  of 
Messrs.  .1.  & A.  Oliphant,  who,  in  company  with  Mr.  A. 
Breading,  had  already  obtained  control  of  Fairfield  furnace. 
By  these  gentlemen,  the  furnace  was  enlarged  so  as  to  make 
three  tons  of  iron  each  day.  The  only  ore  then  used  was 
the  Blue  Lump,  but  in  1817,  under  the  management  of  Mr. 
F.  H.  Oliphant,  the  other  ores  under  the  Pittsburg  coal  bed., 
then  only  recently  discovered,  Avere  used  in  addition  to  the 
Blue  Lump.  This  furnace  remained  in  possession  of  Mr. 
F.  H.  Oliphant  until  1870,  ahvays  successful,  and  always 
producing  an  iron  of  remarkably  fine  quality  at  low  cost. 
In  that  year  it  Avas  sold  to  the  Fairchance  Iron  Company, 
by  Avhich  its  capacity,  previously  increased  to  ten  tons,  was 
further  enlarged,  so  that  the  daily  yield  occasionally  reached 
tAventy  tons.  For  some  reason  the  property  has  lain  idle 
for  several  years. 

In  1802,  General  Arthur  St.  Clair  built  Hermitage  furnace 
on  ]Mill  creek,  at  nearly  two  miles  from  Ligonier  borough 
in  Westmoreland  county.  It  was  very  small,  as  is  attested 
by  its  ruins,  Avhich  are  still  to  be  seen  alongside  of  the 
.lohnstoAvn  pike  near  Ligonier.  In  part,  it  used  a mountain 
ore  belonging  to  the  Brookville  group,  but  it  is  said  to  have 
been  deiAendent  chiefly  npon  an  ore  belonging  to  the  Lower 
Barren  Series  at  about  160  feet  beloAv  the  Pittsburg  coal 
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'bed.  Tliis  furnace  Avent  out  of  blast  in  1810,  but  was  blown 
in  again  by  General  O’Hara  in  1816,  wlio,  liOAA’eA'er,  ran  it 
for  but  a short  time.  The  coal  used  in  the  blacksmith  shop 
was  packed  in  sacks  from  Lockport  on  the  Conemaugh  until 
1807,  when  aAUolent  flood,  knoAvnasthe  “Pumpkin  flood” 
exposed  the  blossom  of  the  previously  unknoAAm  Pittsburg 
bed.  Thereafter  the  supply  was  obtained  nearer  home. 

In  1809,  Messrs.  Johnston  and  McClurg  erected  IVashing- 
ton  furnace,  on  the  Bedford  pike,  near  the  crest  of  Laurel 
ridge  in  Westmoreland  county,  to  work  an  ore  of  the 
Brookville  group,  which  occurs  quite  abundantly  in  that 
neighborhood.  The  furnace  Avas  operated  Avith  some  irregu- 
larity until  1856  or  1857,  when  it  Avent  out  of  blast  Anally. 
Probably  about  the  same  time  Mr.  McClurg  built  Mt. 
Pleasant  furnace  on  Jacob’s  creek  in  Mt.  Pleasant  toAvnship 
of  Westmoreland  county.  It  was  a small  stone  stack,  Avith 
a capacity  of  less  than  two  tons,  and  Avent  out  of  blast  in 
1820,  while  under  control  of  Mr.  Freeman.  The  ore  Avorked 
belongs  in  the  Mahoning  sandstone,  and  is  equivalent  to  the 
JohnstoAVH  ore.  ' The  metal  AAms  hauled  in  AA^agons  tAventy 
miles  to  West  HeAvton  on  the  Youghiogheny,  Avhere  it  Avas 
transferred  to  flats  and  shipped  to  Pittsburg. 

In  1810,  Messrs.  Trevor  and  Slater  erected  St.  Johns  fur- 
nace on  Indian  creek,  at  the  east  base  of  Chestnut  ridge  in 
Fayette  county.  Little  is  knoAvn  respecting  the  operations 
at  this  furnace.  At  about  the  same  time,  Mr.  Benninger 
built  Hannah  furnace  on  Tub-mill  creek  at  the  base  of 
Laurel  ridge  in  Westmoreland  county,  and  soon  afterAAmrds 
built  a forge  at  BolHar  on  the  Conemaugh.  Xo  information 
can  be  obtained  respecting  either  the  furnace  or  the  forge. 

In  1812,  Robert  J ones  erected  Springhill  furnace  on  Bub- 
bler’ s run,  at  the  west  base  of  Chestnut  ridge,  near  the 
West  Virginia  line.  It  was  someAvhat  larger  than  the  other 
furnaces  built  at  that  time,  as  it  had  a capacity  of  two  tons 
and  a half.  At  first,  it  used  the  Blue  Lump  ore,  AA’hich  AA'as 
hauled  from  Georges  creek,  a distance  of  four  miles ; but 
in  1833  the  property  passed  into  the  hands  of  Mr.  F.  H. 
Oliphant,  who  thereafter  used  only  ores  from  the  Brook- 
ville and  Umbral  groups.  This  furnace  remained  in  success- 
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fill  operation  until  1870,  when  it  was  sold  with  Fairchance 
to  the  Fairchance  Iron  Company.  Since  that  time  it  has 
been  ont  of  blast,  and  the  property  is  fast  going  to  decay. 

In  1814,  Mr.  Meason  built  Ross  furnace  on  Tub-mill  creek 
in  Westmoreland,  not  far  from  the  site  of  Hannah  furnace. 
A new  stack  was  erected  in  1842  by  Pauli,  Meason  and 
Matthiat,  which  was  kept  in  blast  until  1854  or  1855.  The 
ores  used  at  this  furnace  belonged  to  the  Brookville  group. 
Under  Mr.  Matthiat’ s management  the  concern  was  very 
prosperous  ; the  iron  was  very  good,  and  much  of  it  was 
cast  into  stoves  and  pots,  of  which  many  are  still  in  use. 

In  1815,  Mr.  Isaac  Meason  with  his  sons,  Isaac,  Jr.,  and 
General  Thomas  Meason,  built  Dunbar  furnace  on  Dunbar 
creek,  near  the  present  line  of  Wharton  and  Dunbar  town- 
ships. This  was  afterwards  known  as  Center  furnace.  It 
passed  into  the  hands  of  Mr.  George  Meason,  son  of  the 
General,  by  whom  it  was  carried  on  until  about  1830,  when 
it  went  out  of  blast.  Of  the  stone  stack,  only  the  ruins 
now  remain,  but  the  walls  of  the  casting  house  are  in  ex- 
cellent condition,  and  show  that  the  structure  was  of  the 
most  substantial  character.  This  furnace  depended  on  ores 
belonging  to  the  Umbral  group. 

In  1818,  Finley  Furnace,  more  commonly  known  as  Break- 
neck furnace,  was  built  on  Breakneck  run  in  Bn  11  skin 
township  of  Fayette  by  Messrs.  Miller,  Rogers  and  Pauli, 
but  was  managed  by  Miller,  who  kept  it  in  blast  until  1836. 
In  the  same  year  some  persons  from  Pittsburg  built  Bald- 
win furnace  on  Laurel  hill  run  at  the  base  of  Laurel  ridge 
near  the  Conemaugh  river.  But  respecting  this  furnace  no 
information  could  be  obtained. 

In  1820,  iEtna  furnace  was  built  on  the  bank  of  the 
Youghiogheny  at  about  half  a mile  above  Connellsville  by 
Thomas  and  Joseph  Gibson,  who  kept  it  in  operation  until 
1836,  when,  in  consequence  of  the  financial  disturbance,  it 
was  shut  down.  In  the  same  year,  or  possibly  a little  ear- 
lier, Mr.  McKane  built  Coolspring  furnace  on  Shute’s  run 
in  North  Union  township  of  Fayette  county.  The  furnace 
was  small  and  its  blast  was  supplied  by  water-power.  The 
ores  used  belonged  to  the  Umbral  group  and  were  obtained 
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by  bencliing.  The  cost  of  reduction  must  have  been  insig- 
nificant to  justify  the  extensive  excavations  made  every- 
where for  miles  along  the  outcrop  of  the  Little  Honeycomb 
ore-bed.  In  1855,  the  furnace  passed  into  the  hands  of  Mr. 
F.  H.  Oliphant,  who  kept  it  in  operation  until  1800,  when 
it  was  abandoned  as  the  snpply  of  water  was  uncertain. 

During  the  next  decade,  belong  several  furnaces  respect- 
ing which  no  information  was  obtained  in  detail.  These 
are  Fountain  furnace  on  Camp  run  at  the  base  of  Laurel 
ridge  in  Donegal  toivnship  of  Westmoreland ; Conemaugh 
furnace,  built  at  the  west  end  of  the  Conemaugh  gap  through 
Laurel  ridge  by  General  Foster  White  and  J.  McGill ; and 
Lockport  furnace,  built  at  Lockiiort  on  the  Conemaugh  by 
Thomas  and  William  McLennan.  All  of  these  furnaces 
have  been  out  of  blast  for  many  years. 

In  1827,  Fayette  furnace,  at  the  base  of  Laurel  ridge  in 
Springfield  township  of  Fayette  connty,  was  built  by  Ro- 
gers, Linton  and  Miller,  by  ivhom  it  was  kept  in  blast  until 
1840  or  1841.  The  stack  is  a massive  stone  structure,  lined 
with  ordinary  sandstone,  and  its  capacity  was  from  two  to 
three  tons  per  diem.  The  supply  of  ore  was  drawn  chiefly 
from  a bed  of  shale  holding  the  place  of  the  Upper  Kittan- 
ning limestone  or  Johnstown  cement  bed.  The  metal  was 
hauled  in  wagons  to  Connellsville  on  the  Toughiogheny 
river,  whence  it  was  shipped  on  flats  to  Pittsburg.  The 
metal  was  excellent  for  foundry  purposes  and  much  of  it 
was  cast  into  stoves  and  pots  at  the  furnace. 

In  the  same  or  in  the  following  year.  New  Laurel  furnace 
was  bnilt  not  far  from  the  place  of  Old  Laurel  in  Dunbar 
township  of  Fayette.  The  builders,  James  Pauli  and  Sons, 
kept  it  in  blast  nntil  1834,  when  it  passed  into  the  hands  of 
Mr.  Daniel  Kaine,  under  whose  management  it  remained  in 
blast  nntil  1838.  The  iron  was  made  from  the  Umbral  ores 
and  was  shpiped  to  Pittsburg  on  flats  from  the  month  of 
Laurel  run. 

After  1827,  no  new  furnaces  were  erected  until  1839,  but, 
as  appears  from  the  notes  respecting  the  several  furnaces, 
the  interval  was  a busy  one,  marked  by  vast  improvements 
in  the  processes  employed  and  upon  the  whole  it  was  a 
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I)rofi table  one  until  1836.  The  great  drawback  to  most  of 
the  furnaces  then  in  operation  was  uncertainty  of  reaching 
market.  Most  of  them  had  only  river  transjDortation,  and 
this  was  available  only  at  time  of  flood,  which  unfortunately 
is  not  a certain  time.  In  numerous  instances  all  advantage 
of  a favorable  turn  in  the  market  was  lost,  and,  when  the 
iron  was  delivered,  the  price  had  receded  so  as  to  be  hardly 
sufficient  to  pay  the  cost  of  production,  and  the  whole  out- 
lay for  transportation  was  loss.  In  this  way,  the  business 
became  almost  as  uncertain  as  dealing  in  lottery  tickets, 
unless  the  shipper  had  large  capital  and  could  afford  to 
hold  his  metal.  The  financial  crasii  of  1836  and  1837  crushed 
many  of  the  weaker  concerns,  and  several  of  the  stronger 
ones  voluntarily  went  out  of  blast  soon  after. 

In  1839,  the  Hon.  Andrew  Stewart  built  Wharton  furnace 
in  Wharton  townshiii  of  Fayette  county,  at  a little  distance 
south  from  the  National  road.  The  stack  was  a stone  struc- 
ture, stone-lined,  and  had  a capacity  of  three  tons.  It  was 
managed  by  Mr.  D.  S.  Stewart  from  1839  until  1856.  It  was 
again  blown  in  in  1858  and  was  ke]3t  in  l)last  with  varying 
success  until  1873,  since  which  time  it  has  been  idle.  The 
iron  was  hauled  to  Brownsville  on  the  Monongahela,  where 
it  was  placed  on  flat-boats  for  shipment  to  Pittsburg.  The. 
uncertainty  of  reaching  market  and  the  exj)ense  of  hauling 
the  metal  caused  the  final  failure  of  the  enterprise. 

In  1846,  a new  venture  was  made  in  Westmoreland  county 
to  work  the  ores  on  Laurel  ridge,  and  Messrs.  Hale,  G-alla- 
gher  and  Reed  erected  Laurel  Hill  furnace  on  a run  of  the 
same  name,  about  a mile  south  from  the  Conemangh  river. 
The  ores  used  here  were  obtained  in  part  from  the  Umbral 
group  and  in  part  from  the  Lower  Barren  Measures.  The 
stack  was  constructed  of  stone  and  lined  with  blocks  of  the 
Pottsville  conglomerate.  Its  weekly  yield  averaged  33  tons, 
though  sometimes  it  reached  40.  This  was  one  of  the  first 
furnaces  to  utilize  the  furnace  gases  for  heating  the  blast, 
a process  which  had  been  introduced  by  F.  H.  Oliphant 
but  a short  time  before  this  was  erected.  The  iron  produced 
here  was  in  great  part  converted  into  castings  on  the  prem- 
ises. The  furnace  went  out  of  blast  in  1855,  and  soon  after- 
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wards  the  casting  house  and  several  other  buildings  were 
destroyed  by  fire. 

In  1850,  Mr.  L.  C.  Hall  built  Hillsview  furnace  near  the 
line  between  Ligonier  and  Fairfield  townships  of  West- 
moreland county.  For  this  furnace,  coal  from  openings  in 
the  Pittsburg  bed  was  coked  in  ricks  upon  the  ground, 
and  it  is  said  to  have  proved  good.  The  supply  of  ore  was 
obtained  at  150  feet  below  the  Pittsburg  coal  bed.  The 
furnace  was  not  successful  and  soon  went  out  of  blast. 

In  1853,  California  furnace  was  built  near  the  site  of  old 
Westmoreland  by  Messrs.  Matthiat  and  Cummuis,  the 
former  having  previously  dissolved  his  connection  with 
Ross  furnace.  Owing  to  business  complications  into  which 
his  partners  fell,  Mr.  Matthiat  failed  in  this  enterprise  and 
the  furnace  was  soon  thrown  out  of  blast.  The  ore-supply 
was  obtained  from  the  Brookville  group. 

In.  1854,  Colonel  J.  Clifford  built  Oak  Grove  furnace  at 
the  junction  of  Hanna’s  run  with  Mill  creek,  about  three 
miles  from  Ligonier  borough.  This  furnace  used  but  little 
mountain  ore  and  depended  chiefly  upon  the  bed  150  feet 
below  the  Pittsburg  coal.  It  remained  in  blast  for  little 
more  than  three  years. 

To  this  decade  probably  belong  Mt.  Hope  and  Buena 
Yista  furnaces,  which  stood  at  the  east  base  of  Chestnut 
ridge  north  from  the  Youghiogheny  river ; but  it  has  been 
found  impossible  to  obtain  information  respecting  their 
place  or  the  time  of  their  erection. 

No  new  furnaces  have  been  built  in  Westmoreland  county 
within  the  Ligonier  valley  since  1854,  and  indeed  the  iron 
ores  of  that  whole  valley  have  remained  neglected  since 
1856,  except  in  Wharton  township  of  Fayette  county, 
where  spasmodic  attempts  to  work  them  have  been  made 
at  Wharton  furnace.  Since  1857  all  attention  has  been 
turned  to  the  ores  on  the  west  slope  of  Chestnut  ridge 
within  Fayette  county  and  to  those  under  the  Pittsburg 
coal  bed  in  the  coke  basin  south  from  the  Youghioglieny 
river.  In  this  region  the  manufacture  of  iron  has  gone  on 
continuously  and  within  four  years  it  has  received  a very 
considerable  impetus.  In  1857,  four  furnaces  were  in  oper- 
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ation  along  tlie  base  of  Chestnut  ridge,  south  from  the 
Youghiogheny  river, — Springhill,  Fairchance,  Redstone  and 
Union. 

Within  a few  years,  all  of  the  old  charcoal  furnaces  have 
gone  out  of  blast  and  in  their  stead  there  are  now  tine  coke 
furnaces.  The  most  southerly  of  these  is  new  furnace 
erected  by  Mr.  F.  H.  Oliphant,  three  miles  south  from  Union- 
town,  which  has  a capacity  of  fifteen  tons  and  depends 
exclusively  on  the  Pittsburg  ores.  At  three  miles  north- 
east from  Uniontown  is  the  successful  Lemont  furnace 
which  has  done  so  much  to  retrieve  the  reputation  of  the 
region.  It  is  capable  of  making  forty-five  tons  per  diem. 
On  the  site  of  old  Union  furnace  is  the  magnificent  Dunbar 
furnace,  which  is  perhaps  the  most  complete  iDlant  in  west- 
ern Pennsylvania  and  has  a capacity  of  eighty  tons  per 
diem.  While  furthest  north  on  the  border  of  Westmore- 
land county  is  Charlotte  furnace,  capable  of  making  forty- 
five  tons  a day.  All  of  these  depend  almost  wholly  upon 
the  native  ores,  though  they  use  a small  proiiortion  of 
foreign  ores  in  their  mixture.  The  remodeled  Fairchance 
furnace  is  still  out  of  blast,  but,  as  railroad  transportation 
will  be  afforded  it  within  a year,  it  no  doub|;  will  soon  be 
in  blast  again.  '''' 

2.  The  earliest  work  done  in  the  manufacture  of  iron  was 
by  John  Hayden,  who  had  a small  bloomery,  wliich,  as  al- 
ready stated,  was  succeeded  by  Fairfield  furnace.  Here 
the  first  wrought  iron  was  made,  and  it  was  certainly  the 
first  wrought  iron  made  west  from  the  Allegheny  moun- 
tains. 

In  1797,  according  to  a statement  quoted  by  Mr.  Pearse, 
there  were  two  forges  in  operation,  both  of  them  connected 
with  Union  furnace.  Between  1809  and  1812,  ten  forges 
were  set  in  operation  of  which  all,  but  that  near  Youngs- 
town on  the  Loyalhanna,  were  in  Payette  county.  Two  of 
them  were  on  Georges  creek,  two  on  Dunbar,  one  on  In- 
dian creek  and  the  rest  were  scattered  along  the  Youghio- 
gheny river.  The  metal  from  the  Georges  creek  forges, 
belonging  to  the  Oliphant  Brothers,  bore  for  the  time  a very 
high  reputation ; but  that  from  the  other  forges  was  known 
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as  “Redstone  iron”  and,  for  the  most  part,  was  thought  to 
be  of  rather  inferior  quality.  The  Oliphant  ii’on  was  tough 
and  strong,  excellent  for  ploughs  and  other  implements  ex- 
posed to  rough  usage. 

To  utilize  the  Redstone  iron  fi’om  his  forges,  ISIr.  IMeason 
erected  a rolling  mill  on  Redstone  creek,  near  the  present 
village  of  Upper  Middletown.  The  mill  was  finished  in 
1816,  and  there,  in  September,  1817,  was  made  the  first  bar 
of  iron  ever  rolled  west  from  the  Allegheny  mountains. 
Mr.  Meason  also  manufactured  nails  at  this  mill,  using 
machinery  in  part  in  their  manufacture,  but  the  quality  of 
the  iron  was  poor,  and  the  nails  were  unsatisfactory.  The 
venture  proved  unsuccessful,  and  was  soon  abandoned. 

In  1819,  the  Oliphant  Brothers  purchased  a small  forge 
on  the  Youghiogheny  river,  six  miles  below  Conuellsville, 
and  placed  it  in  charge  of  Mr.  F.  H.  Oliphant,  who  is  still 
engaged  in  manufacturing  iron  in  Fayette  county.  At  that 
time,  two  hundred  bushels  of  coal  and  the  labor  of  two  men 
were  needed  to  prepare  one  ton  of  ^vrought  iron  in  a day, 
and  the  product  was  far  from  being  of  superior  quality. 
Within  five  years,  Mr.  Oliphant  succeeded  in  so  reducing 
the  cost  of  production,  that,  in  a day,  two  men  could  pre- 
pare a ton  of  metal  with  an  expenditure  of  only  eighty 
bushels  of  coal,  and  the  iron  was  vastly  superior  to  that 
obtained  by  the  old  process.  The  pig  metal,  used  at  this 
forge,  was  hauled  from  Fairchance  furnace,  a distance  of 
18  miles. 

In  1834,  this  forge  was  sold,  and  Mr.  F.  H.  Oliphant, 
who  had  succeeded  to  the  control  of  Fairchance  furnace, 
erected  a rolling  mill  in  connection  with  that  furnace.  The 
mill  had  three  puddling  furnaces  and  complete  machinery 
for  the  manufacture  of  bar  and  boiler  iron.  It  remained  in 
operation  until  1870,  when  the  property  passed  into  the 
hands  of  the  Fairchance  Iron  Company. 

In  1825,  Mr.  F.  II.  Oliphant  conceived  that  the  furnace, 
gases  might  be  utilized  and,  in  that  year,  he  advised  a firm 
who  were  about  to  build  a furnace  in  Alabama,  that  the 
boiler  house  should  be  placed  on  toj)  of  the  stack.  The  ex- 
periment was  tried  and  proved  thoroughly  successful,  so 
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that  when,  a few  years  later,  it  was  necessary  to  reconstruct 
Springhill  furnace,  the  boiler  house  was  placed  upon  the 
top  of  the  stack  and  the  gases  were  fully  utilized. 

Up  until  1836,  no  attempt  had  been  made  to  nse  any  fuel 
excex)t  charcoal,  but  in  1835  the  Franklin  Institute  of  Phil- 
adelphia had  offered  a prize  for  the  first  iron  made  with 
coke  in  this  country.  In  the  following  year,  Mr.  Oliphant, 
being  about  to  blow  out  his  furnace  for  repairs,  determined 
to  make  some  coke-iron.  He  was  fully  successful,  running 
for  several  weeks  with  coke  and  making  iron  of  excellent 
quality.  Samples  of  the  metal  were  sent  to  the  Franklin 
Institute  and  a notice  of  their  receipt  with  a description  of 
the  process  used  was  published  in  the  journal  of  the  so- 
ciety. To  Mr.  F.  H.  Ojiphant,  therefore,  is  due  the  credit 
of  being  the  first  to  make  coke-iron  in  America.  Unfortu- 
nately the  furnace  was  not  constructed  so  as  to  use  coke  to 
the  best  advantage,  and,  as  charcoal  was  still  a very  cheap 
fuel,  Mr.  Oliphant  returned  to  the  old  method  and  did  not 
use  coke  constantly  until  somewhat  more  than  two  years 
later,  when  he  rebuilt  the  furnace. 

In  the  same  year,  Mr.  Oliphant  introduced  the  warm 
blast  at  Fairchance  furnace.  Though  the  hot  blast  had 
been  used  before  that  in  Europe,  Mr.  Oliphant  claims,  no 
doubt  very  justly,  that  the  application  was  original  with 
him.  At  Fairchance  the  air  for  the  blast  was  driven 
through  a pipe  150  feet  long,  leading  from  the  rolling  mill 
to  the  stack  and,  of  this,  about  fifty  feet  were  exposed. 
During  some  excessively  cold  weather,  Mr.  Oliphant  no- 
ticed that  the  furnace  was  working  badly  and  that  chilling 
was  occurring  at  the  tuyeres.  He  directed  that  a fire  be 
made  under  the  exposed  portion  of  the  air-pipe,  whereby 
the  air  was  heated  to  such  an  extent  that  the  trouble  en- 
tirely disappeared,  while  the  action  of  the  furnace  became 
unexpectedly  rapid.  The  beneficial  results  of  using  a 
heated  blast  were  so  positive  that,  when  the  furnace  was 
re-constructed,  Mr.  Oliphant  added  apparatus  for  produc- 
ing a hot  blast. 

Until  1855,  all  the  other  furnaces  in  this  region  continued 
to  use  the  cold  blast,  but  in  that  year  hot  blast  apparatus 
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was  added  to  Union  furnace  on  Dunbar  creek,  and  in  tlie 
following  year  that  furnace  was  changed  so  as  to  use  coke. 
Hot  blast  apparatus  was  added  to  Wharton  furnace  in  1855, 
but  it  was  not  tested  until  1856,  just  before  the  furnace 
went  out  of  blast.  The  effect  on  the  production  of  metal 
was  very  marked,  as  immediately  ui^on  application  of  the 
blast,  the  daily  yield  of  Wharton  furnace  was  increased 
from  three  tons  to  seven  tons. 

Note — For  much  of  the  information  used  in  preparing 
this  chapter  I am  indebted  to  Mr.  F.  H.  Oliphant  and  Mr. 
Daniel  Kaine  of  Uniontown,  and  Col.  J.  McFaiiaiid  of  Li- 
gonier.  A few  notes  have  been  taken  from  Mr.  J.  B. 
Pearse’s  “History  of  Iron  Manufacture,”  which  are  duly 
aclmowledged  in  the  connection. 


Chapter  XV. 


The  Iron  Ores  of  the  Ligonier  Valley. 

In  tills  valley  tlie  Pittsburg  ore  group  is  unrepresented, 
there  being  no  ore  whatever  within  a distance  of  25  feet  be- 
low that  coal  bed. 

In  the  Lower  Barren  Series  there  are  a few  streaks  of  ore, 
which  seem  to  have  a certain  degree  of  persistence.  The 
first  of  these  is  at  150  feet  below  the  Pittsburg  coal  bed  and 
within  a feiv  feet  of  the  top  of  the  Morgantown  sandstone. 
This  ore-bed  occurs  on  Mill  creek  in  Ligonier  townshpi  of 
Westmoreland,  and  it  was  the  source  of  supply  for  Her- 
mitage, Oak  Grove  and  Hillsview  furnaces.  The  bed  is  no 
longer  exposed  at  any  locality  and  the  extensive  strippings 
have  removed  it  so  far  from  the  original  outcrop,  that  an 
exposure  can  be  made  only  at  much  expense.  The  ore  is 
said  to  be  from  one  to  three  feet  thick  and  to  be  in  a solid 
bed.  Samples  ivere  taken  from  the  Oak  Grove  property, 
now  belonging  to  Mr.  Graham,  and  were  sent  to  Mr.  A.  S. 
McCreath  for  analysis.  The  result  is  as  follows : — 


Iron, 28.800 

Sulphur, 156 

Phosphorus, 1.765 

Insoluble  residue, 6.400 


The  ore  carries  some  carbonate  of  lime,  but  the  propor- 
tion of  phosphorus  is  so  great  as  to  render  the  material 
almost  utterly  wortliless.  It  is  said  to  have  been  hauled  to 
Washington  furnace,  to  be  used  as  a flux.  The  bed  is  per- 
sistent along  Mill  creek  and  its  tributaries,  and  it  can  be 
traced  easily  by  means  of  the  Morgantown  sandstone  which 
it  overlies. 

The  Black  Fossiliferons  limestone  becomes  an  iron  ore 
along  the  eastern  edge  of  the  valley,  north  from  the  Loyal- 
hanna,  and  it  has  been  mined  at  many  jilaces  for  use  at  the 
furnaces.  In  Fairfield  township  of  Westmoreland  it  was 
mined  near  Hendrick’s  run  for  Laurel  Hill  furnace,  but  it 
seems  that  very  little  was  removed,  for  the  mining  opera- 
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tions  had  been  hardly  begun,  when  that  furnace  went  out 
of  blast.  The  same  bed  was  mined  to  some  extent  in  Ligo- 
nier  township  for  use  at  old  Washington  furnace.  The 
ore  is  evidently  lean  and  poor  at  all  the  localities  where  it 
was  examined;  and  the  fact  that  it  was  used  at  all  seems  to 
imply  that  the  furnaces  were  supplied  onlj^  with  difficulty 
and  that  the  ore  beds,  on  which  dependence  had  been  placed, 
had  proved  uncertain.  For  certainly  the  ore  from  the  Black 
limestone  is  so  poor  that  it  would  be  used  only  as  a last  re- 
sort. 

Within  the  Mahoning  sandstone  there  is  at  some  localities 
a calcareous  ore  which  is  equivalent  to  that  at  Johnstown. 
This  is  the  same  with  the  bed  seen  over  the  Mahoning  at 
many  localities  along  the  west  side  of  Chestnut  ridge,  and 
there  seems  to  be  no  room  for  doubting  that  the  upper  di- 
vision of  the  Mahoning  sandstone  is  wanting  on  the  west 
side  of  that  ridge.  At  some  localities  in  the  northern  por- 
tion of  the  valley  no  calcareous  ore  occurs  at  this  horizon, 
but  in  its  stead  there  is  a dark  ferruginous  shale,  which 
contains  a notable  percentage  of  iron.  This  was  once  digged 
for  the  Laurel  Hill  furnace  and  it  is  said  to  have  been 
mined  largely  on  Tub-mill  run  for  use  at  Ross  furnace. 
Along  the  base  of  Laurel  ridge  it  is  always  lean  and  is  un- 
accompanied by  limestone. 

But  on  the  west  side  of  the  valley  and  at  some  localities 
near  the  Youghiogheny  river  toward  the  center  of  the  trough, 
it  is  a calcareous  ore.  It  is  the  Stewart  ore  near  Meadow 
run,  the  ore  worked  at  the  Springfield  mines  on  the  Yough- 
iogheny, that  on  the  W eaver  property  north  from  Falls  city, 
and  that  exposed  on  the  clay  pike  in  Mount  Pleasant  town- 
ship of  Westmoreland.  At  all  of  these  localities  the  ore  is 
good  and  quite  rich  in  iron.  It  was  mined  and  reduced  at 
Mount  Pleasant  furnace  on  Jacob’s  creek  and  for  some  time 
it  was  mined  near  the  Youghiogheny  below  the  mouth  of 
Indian  creek.  It  seems  to  be  present  at  a majority  of  ex- 
posures of  its  place  within  the  elevated  region  south  from 
the  Youghiogheny  and  near  the  central  line  of  the  trough. 
The  following  analysis  by  Mr.  McCreath  of  a sample  from 
Mt.  Pleasant  township  shows  the  character  of  the  ore : — 
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Iron,  34.700 

Sulphur, 174 

Phosphorus,  104 

Insoluble  residue, 13.750 


The  Freeport  ore  group  is  poorly  represented  within  the 
Ligonier  Valley,  though  there  its  ores  are  perhaps  more  im- 
portant than  they  are  on  the  west  side  of  Chestnut  ridge. 

The  Freeport  limestone  is  occasionally  quite  ferruginous 
on  the  outcrop,  where  it  has  long  been  exposed  to  the  air. 
At  Laurel  Hill  furnace  in  Westmoreland  county  it  is  quite 
as  ferruginous  at  the  outcrop  as  it  is  near  Springhill  furnace 
in  Fayette  connty  and  it  was  mined  by  benching  to  supply 
the  furnace  ; bnt  it  yielded  a badly  cold-short  metal.  In 
Wharton  township  of  Fayette  county  this  limestone  is 
often  so  ferruginous  near  the  crop  that  it  has  been  mistaken 
in  more  than  one  instance  for  an  ore  bed.  Even  in  its  best 
condition  this  is  valueless  as  an  ore. 

A deposit  of  some  importance  occurs  in  many  places  at 
the  horizon  of  the  Johnstown  cement  bed,  or  Upper  Kittan- 
ning limestone.  The  limestone  is  irregular  in  its  occur- 
rence, being  frequently  replaced  by  a shale  carrying  great 
quantities  of  nodular  iron  ore.  This  ore  has  been  mined  at 
several  localities  in  Westmoreland  county  where  it  was 
thought  to  be  quite  important.  But  the  quantity  is  really 
insignificant  at  most  exposures  and,  upon  the  whole,  the 
deposit  may  be  regarded  as  practically  worthless.  It  was 
seen  on  Hendrick’s,  LSurel,  Furnace,  Linn  and  Powder  Mill 
runs  within  Fairfield,  Ligonier  and  Cook  townships  of 
Westmoreland,  as  ivell  as  on  Furnace  run  in  Springfield 
township  of  Fayette.  At  all  of  these  localities  the  ore  is 
nodular,  the  nodules  not  too  closely  packed  together  and 
liy  no  means  over-rich.  The  ore  was  mined  usually  by 
benching,  but  on  Laurel  run  of  Ligonier  township  it  was 
drifted  for  after  the  cover  become  too  deep  to  admit  of 
benching.  The  following  results  were  obtained  by  Mr.  Mc- 
Creath  by  analysis  of  a sample  from  Fayette  furnace  prop- 
erty in  Springfield  township  of  Fayette  county  : 


Iron,  . . 
Sulphur, 


33.900 

.333 
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Phosphorus, 302 

Insoluble  residue, 18.690 


Occasionally  an  iron  ore  occurs  -witliin  a short  distance 
below  the  Lower  Kittanning  coal  hed  but  for  the  most  part 
it  is  without  value.  On  Furnace  creek  in  Springfield  town- 
ship of  Fayette,  it  seems  to  have  been  of  some  importance 
for  it  was  benched  extensively  to  supply  the  furnace  there. 
A sample  analyzed  by  Mr.  McCreath  showed  : 


Iron, 38.100 

Sulphur, 159 

Phosphorus, 115 

Insoluble  residue, 9.250 


So  that  it  is  very  far  from  being  an  inferior  ore  in  point 
of  quality,  and  it  is  fully  equal  to  the  ores  of  the  Umbra! 
series. 

The  Brookville  Ore  Group,  the  same  with  that,  which  in 
Report  KK  was  called  the  Mount  Savage  (?)  Ore  Group,  is 
represented  by  a single  ore  bed  along  the  base  of  Laurel 
ridge  in  Ligonier  and  Cook  townships  of  Westmoreland 
county.  No  evidence  of  its  existence  could  be  discovered 
along  the  face  of  Chestnut  ridge  within  that  county,  and 
there  seems  to  be  every  reason  to  suppose  the  group  alto- 
gether absent  from  the  southern  portion  of  the  valley. 

The  bed  as  found  in  Ligonier  and  Cook  townships  was 
undoubtedly  of  much  importance,  and  the  ore,  known 
locally  as  the  “blue  ore,”  was  benched  extensively  for  use 
at  Westmoreland,  California,  and  Washington  furnaces. 
It  may  have  been  used  also  at  Hermitage,  but  of  this  noth- 
ing is  certainly  known.  Unfortunately  the  benching  was 
so  extensive  that  now  one  is  unable  to  determine  either  the 
thickness  or  the  exact  position  of  the  bed.  It  is  apparently 
not  more  than  25  feet  above  the  Pottsville  conglomerate 
and  is,  therefore,  in  the  same  horizon  with  the  “Jude” 
ore  of  southern  Fayette  county  on  the  west  slope  of  Chest- 
nut ridge.  The  ore  shows  very  little  variation  and  its 
quality  is  shown  by  the  following  analysis  of  a specimen 
obtained  on  the  Bedford  pike  near  old  Washington  furnace 
(A  S.  McCreath) : 
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Iron,  32.500 

Sulphur,  1.283 

Pho.sphorus 

Insoluble  residue, 15.130 


The  iron  made  from  this  ore  was  of  excellent  quality 
and,  except  that  made  at  Westmoreland,  always  had  a high 
rejmtation. 

The  Umbral  Ore  Group  has  by  no  means  the  same  im- 
portance within  the  Ligonier  Valley  that  it  possesses  on 
the  west  slope  of  Chestnut  ridge  within  Fayette  county.  In 
AVestmoreland  it  is  absent  from  Chestnut  ridge  and  is 
poorly  represented  by  but  a single  bed  on  Laurel  ridge 
near  the  Conemaugh  river.  Possibly  other  beds  may  be 
present  on  Laurel  ridge,  for  the  explorations  made  at  Lau- 
rel Hill  furnace  were  too  limited  to  set  the  matter  beyond 
doubt. 

Southward  from  Tub-mill  run  along  the  eastern  side  of 
the  valley  there  are  no  traces  of  the  group,  and  where 
the  Yoiighiogheny  crosses  the  synclinal  no  ore  occurs  at 
this  horizon  aside  from  a few  scattered  lumps  ; a similar 
condition  seems  to  jirevail  on  the  western  side  of  the  val- 
ley an4  north  from  the  Youghiogheny  river  in  Fayette 
county,  for  along  that  river  the  exposures  are  perfect  for 
several  miles  and  there  are  no  regular  ore-beds  within  100 
feet  below  the  Pottsville  conglomerate.  Occasionally  nod- 
ules occur  in  numbers,  but  they  are  seldom  collected  into 
layers  and  they  as  seldom  occur  in  quantity  to  be  of  eco- 
nomic importance.  It  may  therefore  be  taken  for  granted, 
that  to  all  intents  and  purposes  the  Umbral  Series  of  ore- 
beds  is  absent  from  the  Ligonier  Valley  north  from  the 
Youghiogheny  river.* 

Whether  or  not  the  group  is  fairly  represented  along 
Laurel  ridge  south  from  the  Youghiogheny  river  cannot  be 
determined  from  the  exiiosnres  with  any  degree  of  cer- 


* Near  the  summit  of  Laurel  Hill,  on  the  Somerset  side  of  the  line,  a solid 
plate  of  Umbral  ore,  about  a foot  tliick,  forms  the  surface,  covered  only  with 
a thin  layer  of  forest  mould,  over  an  extent  of  several  acres.  The  locality 
was  passed  in  moving  camp  in  1840,  and  must  have  been  somewhere  south  of 
the  IMud  Pike.  No  exposure  of  the  ore  on  the  Westmoreland  side  of  Laurel 
Hill  Avas  seen  by  us  at  that  time. — J.  P.  L. 
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tainty.  On  the  west  slope  of  that  ridge  in  Henry  Clay 
township  of  Fayette  county,  some  nodular  ore  was  seen, 
about  three  miles  south  from  the  National  road,  associated 
with  a double  coal  bed,  which  belongs  at  a short  distance 
below  the  Pottsville  conglomerate.  But  aside  from  this 
no  other  evidence  of  the  ore-beds  was  found,  though  much 
more  is  said  to  occur  near  the  head  of  Tub-mill  run  in  the 
same  township  and  on  the  east  side  of  the  axis. 

But  on  the  east  slope  of  Chestnut  ridge  south  fi’om  the 
Youghiogheny,  the  ores  come  in  in  large  quantity  and  the 
number  of  the  beds  is  greater  than  that  on  the  west  side  of 
the  same  ridge.  Thus  on  the  Wharton  furnace  property 
there  are  not  less  than  nine  beds  varying  from  4 inches  to 
somewhat  more  than  1 foot  in  thickness  and  they  all,  with 
one  exception,  yield  good  ore.  At  a little  distance  north 
from  the  National  road  are  the  benchings  made  for  Mr.  F. 
H.  Oliphant  at  the  time  he  was  operating  Coolspring  fur- 
nace. These  have  effectually  masked  the  exposures,  and 
it  is  not  possible  now  to  ascertain  the  number  of  the  beds, 
though  the  benchings  show  that  there  are  not  less  than 
five,  which  were  digged  to  a greater  or  less  extent. 

The  Laurel  furnaces  in  Dunbar  township  obtained  their 
ores  from  beds  of  this  group,  but  the  exposures  near  those 
furnaces  are  so  bad,  owing  to  the  former  extensive  bench- 
ings, -that  nothing  can  be  ascertained  respecting  either  the 
number  of  the  beds  or  the  character  of  the  ores. 

On  a branch  of  Dunbar  entering  that  creek  at  old  Center 
furnace,  the  exposure  is  very  good  for  75  feet  below  the 
Pottsville  conglomerate,  so  that  both  the  Big  and  the  Little 
Honeycomb  are  well  shown.  In  the  same  neighborhood, 
but  on  the  highland,  back  of  the  old  furnace,  there  is  a pe- 
culiar ore,  which  was  benched  extensively  to  supply  the 
furnace.  It  is  but  a short  distance  below  the  Pottsville 
conglomerate  and  seems  to  be  not  far  from  the  place  of  the 
Little  Honeycomb  bed.  Samples  of  these  ores  were  sent 
to  Mr.  McCreath  for  analysis.  The  results  are : 

I.  Big  Honeycomb  ore.  Center  furnace. 

II.  Little  Honeycomb  ore.  Center  furnace. 

III.  Little  Honeycomb  ore  ? ?,  Center  furnace. 


220  KKK.  REPORT  OF  PROGRESS.  STEVENSON,  1877. 


I 

II 

III 

Iron,  . . . . • 

Sulphur, 

42.300 

42.500 

42.500 

.227 

.153 

.484 

Phos|ihoriis, 

.128 

.130 

.160 

Insoluble  matter, 

9.640 

7.110 

5.190 

It  is  quite  clear  that  these  ores  are  but  little  if  at  all  in- 
ferior to  ores  from  the  same  beds  on  the  opposite  side  of  the 
ridge. 

The  ores  near  Wharton  furnace  seem  to  be  present  in 
great  quantity  and  to  be  of  excellent  quality,  but  owing  to 
the  dilapidated  condition  of  all  the  diifts  and  benchings  it 
was  found  impossible  to  inspect  the  beds  or  to  procure 
specimens  for  analysis.  It  is  sufficient,  however,  that  from 
these  ores  iron  of  excellent  quality  was  made  during  many 
years  and  that  the  cost  of  manufacture  was  moderate.  All 
the  profits  were  absorbed  by  the  cost  of  shipping  the  metal 
to  market,  as  the  nearest  outlet  was  at  Brownsville  on  the 
Monongahela,  20  miles  away,  to  which  point  the  iron  had 
to  be  hauled  in  wagons. 

For  the  most  part  the  ores  of  this  whole  region  are  carbon- 
ates though  in  nearly  every  case  there  is  a shell  of  oxide  near 
the  outcrop.  But  the  Little  Flag  at  Wharton  and  the  Um- 
bral  ore  at  Laurel  Hill  furnace  seem  to  be  hematite  through- 
out. The  latter  bed  was  mined  by  drifts,  which  had  been 
opened  through  the  conglomerate,  and  nnder  this  heavy 
cover  the  ore  is  still  hematite  for  a distance  of  several 
hundred  feet.  The  same  condition  appears  in  the  long 
drifts  npon  the  Little  Flag  at  Wharton. 

Respecting  the  value  of  the  ores  in  the  Ligonier  Valley 
but  little  remains  to  be  said. 

North  from  the  Youghiogheny  river  the  ores  are  too  in- 
significant to  justify  the  erection  of  furnaces.  This  is 
especially  the  case  in  Westmoreland  county,  where  even 
the  small  charcoal  furnaces  built  fifty  years  ago  were  soon 
in  straits,  as  appears  not  only  from  the  extended  search 
made  for  ore,  but  also  from  the  wretched  quality  of  some  of 
the  ores  which  were  used.  At  some  localities  south  from 
the  Youghiogheny  along  the  east  slope  of  Chestnut  ridge. 
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tlie  ores  are  sufficient  to  supply  a furnace  of  moderate  size 
as  may  be  seen  near  Old  Laurel  and  Old  Center,  as  well  as 
at  the  old  benches  made  by  Mr.  Oliphant  for  Cool  spring  and 
at  the  extensive  dvelopments  for  Wharton  furnace. 

There  is  little  reason  to  believe  that  the  Westmoreland 
ores,  even  those  along  the  most  favored  lines  of  transporta- 
tion, can  ever  be  mined  and  shipped  to  other  places  for  re- 
duction. The  ore-bearing  shale  at  the  horizon  of  the  Johns- 
town cement  bed  is  uncertain,  liable  to  be  replaced  at  any 
time  by  the  limestone,  while  at  the  best  the  ore  occurs 
only  in  nodules  scattered  through  a great  mass  of  shale  ; 
so  that,  were  the  iron  trade  in  even  so  good  condition  as  it 
was  before  1873,  there  is  room  for  doubting  whether  the  ore 
could  be  sold  at  a price  which  would  repay  the  cost  of 
mining  and  transportation.  The  only  other  ore  within  this 
region,  which  is  good  enough  for  the  manufacture  of  iron, 
is  that  representing  the  Brookville  Group,  which  was  used 
at  the  furnaces  near  the  Bedford  pike  in  Ligonier  township. 
Even  in  this  bed  the  nodules  are  so  scattered  that  digging 
them  would  be  costly. 

It  is  commonly  supposed  that  because  these  deposits  sup- 
ported so  many  furnaces  in  former  times  therefore  they  are 
good  now.  But  the  manufacture  of  iron  has  been  revolu- 
tionized within  the  last  twenty  years,  especially  by  the  in- 
troduction of  coke  as  a fuel.  Now  a furnace  requires  not 
six  or  nine  tons  of  carbonate  ore  each  day,  but  at  least  120 
tons  in  order  that,  under  the  circumstances,  the  manufacture 
may  be  carried  on  with  profit.  It  stands  to  reason,  there- 
fore, that,  if  the  little  two-ton  furnaces  had  difficulty  in  ob- 
taining a full  supply  of  ore,  a forty  ton  furnace  would  find 
existence  impossible,  unless  the  whole  population  would 
become  ore-diggers  to  keep  it  in  operation. 

The  difficulty  in  Fayette  county  south  from  the  Youghio- 
gheny  is  different.  There,  ore  is  good  and  plenty,  but  fuel 
and  outlets  to  market  are  wanting.  There  is  no  coal  suita- 
ble for  making  coke  ; and  under  present  conditions,  which 
are  likely  to  be  the  present  conditions  for  a number  of  years, 
charcoal  iron  cannot  be  made  with  profit  from  iron  contain- 
ing considerable  quantity  of  phosphorus.  Lack  of  trans- 
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portation  seems  to  render  almost  impossible  tlie  shipment 
of  the  ore  to  more  favored  localities.  The  long  tramway 
from  Lemont  furnace  to  its  mountain  mines  on  the  west  side 
of  Chestnut  ridge  reaches  to  within  a comparatively  short 
distance  from  the  ores  near  Center  furnace,  so  that  a tram- 
way could  be  made  to  transport  the  Center  ores  to  Lemont 
furnace,  just  as  the  ores  from  the  Oliphant  benchings  north 
from  the  National  road  could  be  carried  down  Shute’s  run 
to  the  same  furnace.  But  in  this  way  only  an  insignificant 
amount  could  be  disposed  of. 

It  seems  evident  then  that,  for  the  present  at  least,  the 
ores  of  the  Ligonier  Valley  are  not  likely  to  be  utilized; 
those  of  Westmoreland  county,  because  the  quantity  is  in- 
significant, and  those  of  Fayette  county,  because  to  all  in- 
tents and  purposes  they  are  inaccessible. 


Chapter  XVI. 

The  Iron  Interest  on  the  West  Slope  of  Chestnut  Ridge. 

While,  in  all  probability,  many  years  must  elapse  before 
the  ores  of  the  Ligonier  Valley  can  assume  any  economical 
importance,  the  case  is  far  different  with  the  ores  along  the 
west  slope  of  Chestnut  ridge,  especially  with  those  in  the 
region  south  from  the  Yonghiogheny  river.  The  mountain 
ores,  described  in  Report  KK,  are  known  to  be  persistent 
along  the  whole  face  of  the  ridge  from  Jacob’s  creek  south- 
ward to  beyond  the  State  line,  while  the  even  more  import- 
ant group  immediately  underlying  the  Pittsburg  coal  bed 
has  been  proved  up  along  the  whole  eastern  outcrop  of  that 
coal  bed  south  from  the  Yonghiogheny  river,  as  well  as 
across  the  Saltsburg  axis  into  the  southern  portion  of  the 
Lisbon  trough. 

Four  furnaces  are  now  in  blast  within  this  area,  all  of 
which  have  been  erected  since  1872. 

Charlotte  furnace,  erected  in  1873,  stands  on  Jacob’s 
creek  within  Westmoreland  county,  near  the  intersection 
of  the  Mount  Pleasant  branch  of  the  Pittsburg  and  Con- 
nellsville  Road  with  the  Southwest  Penn  Raikoad.  The 
stack  is  65  feet  high,  and  consists  of  an  iron  jacket  lined 
with  firebrick ; the  measurements  being,  at  hearth,  6 feet, 
boshes,  16  feet,  at  tunnel-head,  8 feet.  It  is  provided  with 
six  tuyeres,  4^  by  7 inches.  The  temperature  of  rblast  is 
about  700  degrees,  and  the  pressure  used  is  5 pounds.  The 
average  weekly  product  of  metal  during  1877  was  294  tons. 

Dunbar  furnace  is  on  Dunbar  creek,  about  three  miles 
from  Connellsville,  and  stands  very  near  the  site  of  old 
Union  furnace.  The  present  furnace  was  begun  in  1876, 
and  went  into  blast  in  1877.  The  stack  is  77  feet  high,  and 
consists  .of  an  iron  jacket  lined  with  Mount  Savage  and 
Ohio  river  brick  ; the  measurements  are,  at  hearth,  8 feet, 
at  boshes,  20  feet,  and  at  tunnel-head,  9 feet  6 inches.  It 
is  provided  with  seven  five-inch  tuyeres,  and  the  blast  is 
heated  by  three  Whitwell  stoves.  The  temperature  of  the 
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blast  varies  from  850  to  900  degrees,  and  tlie  pressure  used 
is  from  4 to  6 pounds.  The  whole  plant  is  admirably  com- 
plete, and  the  average  weekly  product,  while  in  operation, 
has  been  somewhat  more  than  450  tons. 

Lemont  furnace,  on  a branch  of  Shiite’s  run,  about  three 
miles  northeast  from  Uniontown,  was  erected  in  1875  and 
blown  in  early  in  1876.  The  stack  is  an  iron  jacket  lined 
with  fire-brick,  obtained  in  part  from  Mount  Savage  and 
in  part  by  manufacture  from  the  excellent  fii’e-clay  found 
on  the  company’s  property.  The  stack  is  65  feet  6 inches 
high,  with  diameter  at  hearth,  6 feet,  at  boshes  15  feet  6 
inches  and  at  tunnel-head,  12  feet.  It  is  provided  ivitli  six 
five-inch  tuyeres,  the  temperature  of  the  blast  is  800  de- 
grees and  the  pressure  is  4 pounds.  The  furnace  is  capable 
of  making  300  tons  per  week  but  the  average  product  during 
the  latter  half  of  1877  was  only  250  tons. 

Mr.  Oliphant’s  new  furnace  is  on  Georges  creek,  about 
three  miles  southeast  from  Uniontown.  It  was  erected  in 
1876  and  went  into  blast  near  the  close  of  that  year.  The 
stack  is  50  feet  high,  constructed  of  brick,  banded  with 
iron  and  has  a lining  of  firestone,  18  inches  thick.  The 
temperature  of  the  blast  is  500  degrees  and  the  average 
pressure  is  2^  2^<^tinds.  During  1877,  the  average  weekly 
product  Avas  about  80  tons. 

In  addition  to  these  is  Fairchance  furnace  on  Georges 
creek,  about  six  miles  south  from  Uniontown.  It  is  not  in 
blast  and  I could  not  obtain  its  statistics.  The  stack  is 
about  50  feet  high  and  10  or  12  feet  diameter  at  the 
boshes.  Originally  it  ivas  lower  and  naked,  but,  after 
jiassing  into  the  hands  of  the  Fairchance  Iron  Company  in 
1870,  it  was  raised  and  inclosed  in  an  iron  jacket.  It  will 
jDrobably  be  put  into  blast  Avithin  a year,  as  the  Southwest 
Railroad  Avill  reach  it  before  the  close  of  1878. 

The  jiroduction  of  these  furnaces  has  been  beloAv  their 
caiiacity  during  1877,  owing  to  the  extremely  depressed 
condition  of  the  market. 

Of  these  furnaces,  Charlotte  uses  of  native  ore  only  that 
obtained  from  the  Mountain,  Dunbar  and  Lemont  use  ores 
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from  the  Umbral  and  Pittsburg  groups,  while  the  Oliphant 
furnace  depends  altogether  on  the  Pittsburg  group. 

Character  and  Extent  of  these  Ores. 

The  important  ore  groups  in  this  region  are  the  Umbral 
' and  the  Pittsburg.  The  others  of  those  described  in  Re- 
port KK  are  so  variable  in  distribution  and  character  that 
they  may  be  omitted  altogether  from  this  summary  as  be- 
ing without  material  economic  value. 

The  Umbral  Group.  This  contains  four  persistent  ore 
beds.  The  highest,  known  as  the  Little  Honeycomb,  oc- 
curs at  about  20  feet  below  the  Pottsville  conglomerate  and 
is  seldom  more  than  four  inches  thick,  so  that  it  is  availa- 
ble only  when  the  cover  is  thin  enough  to  admit  of  strip- 
ping. 

The  Big  Honeycomb  is  nsnally  a compact  flag,  10  to  12 
inches  thick,  and  at  most  localities  shows  little  tendency 
to  variation.  It  is  persistent  to  a considerable  distance 
north  from  the  Youghiogheny  river,  but  seems  to  disappear 
before  reaching  the  northern  limit  of  Fayette  county.  The 
ore  is  flne-grained,  smooth  and  has  always  been  regarded 
as  of  excellent  quality.  Analyses  by  Mr.  A.  S.  McCreath, 
as  well  as  by  other  chemists,  show  that  the  percentage  of 
metallic  iron  varies  from  35  to  41,  that  of  phosphorus  from 
0.03  to  0.22,  and  that  of  sulphur  varies  little  from  0.15. 

The  Kidney  ore  is  persistent  from  Jacob’s  creek  to  the 
State  line.  It  is  nsnally  a plate  ore  from  4 to  8 inches 
thick  and  is  easily  mined,  as  a small  coal  bed  below  it 
affords  a good  bearing-in  for  the  digger.  Analyses  of  this 
ore  by  Mr.  McCreath  and  others  show  that  the  iron 
varies  from  31  to  41  per  cent.,  the  phosphorus  from  0.10  to 
0.19,  and  the  sulphur  from  0.08  to  0.40.  The  bed  is  regular 
in  most  localities. 

The  Big  Bottom  is  constantly  present  at  all  localities 
from  Jacob’s  creek  to  the  State  line,  and  occurs  in  flags, 
with  a total  thickness  vaiqdng  from  10  inches  to  3 feet. 
The  percentage  of  iron  varies  from  32  to  37,  of  phosphorus 
from  a mere  trace  to  0.25.  Selected  specimens  have  shown 
41  per  cent,  of  metallic  iron.  This  bed  is  usually  either 
15— KKK. 
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double  or  triple.  Unlike  the  other  beds,  it  is  much  in- 
jured by  “wants”  or  horsebacks,  as  mentioned  in  Report 
KK,  but  these  are  not  thought  to  detract  materially  from 
the  value  of  the  deposit,  for  in  front  of  each  want,  as  well 
as  beliind  it,  the  ore  increases  to  far  beyond  the  average 
thickness.  It  is  thought  to  be  a most  important  bed  and 
has  been  thoroughly  prospected  at  Dunbar  and  Lemont 
mines  as  well  as  at  those  belonging  to  the  Charlotte  furnace. 

The  Pittsburg  Group.  For  all  practical  purposes  this 
may  be  regarded  as  including  only  the  ores  occurring  im- 
mediately below  the  Pittsburg  coal  bed.  Its  variations  are 
such  that  no  brief  description  would  be  satisfactory  and 
the  reader  is  referred  for  details  to  Report  KK,  pp.  Ill  to 
119.  The  change  in  this  group  seems  to  take  place  at  a 
short  distance  north  from  the’ National  road,  the  ores  north 
from  that  line  being  somewhat  inferior  to  those  south  from 
it.  The  whole  group  evidently  disappears  northward  be- 
fore reaching  the  Youghiogheny  river,  but  it  is  persistent 
southward  to  beyond  the  State  line.  It  crosses  the  Salts- 
burg  axis  in  Springhill  township  of  Fayette  county  and  is 
present  at  New  Geneva  on  the  Monongahela  river,  as  well 
as  along  the  river  certainly  as  far  as  the  mouth  of  Cat’ s run, 
the  northern  boundary  of  Nicholson  townshii3.  Beyond  this 
line,  its  existence  is  doubtful,  for  on  Brown’ s run  in  Ger- 
man township  it  seems  to  be  wholly  wanting,  there  being 
at  its  horizon  only  fireclay  scantily  stained  with  ferruginous 
matter. 

In  the  southern  portion  of  the  Blairsville  trough,  the 
group  contains  four  beds,  known  as  the  Blue  Lump,  the 
Big  Bottom,  the  Red  Flag  and  the  Yellow  Flag,  the  whole 
having  a thickness  of  not  less  than  2 feet,  and  included 
within  a vertical  distance  of  not  more  than  12  feet.  In  the 
Blue  Lump  the  iron  varies  from  39  to  42  per  cent. , the  phos- 
phorus from  0.07  to  0.08,  and  the  sulphur  from  0.01  to  0.04. 
In  the  Big  Bottom  the  iron  is  35  and  the  phosphorous  only 
0.04,  while  in  the  other  beds  the  percentage  of  iron  is  nearly 
the  same  as  in  the  last,  though  the  percentage  of  phosphor- 
ous is  slightly  greater. 

Northward  from  the  National  road  the  ore  changes  and 


IRON  INTEREST. 


KKK.  227 


at  most  localities,  there  is  worked  only  a single  or  donlile 
layer  varying  in  all  from  15  to  22  inches.  This  is  easily 
accessible  and  the  ore,  though  varying  in  quality  at  differ- 
ent localities,  is  good.  The  analyses  by  Mr.  McCreath  show 
it  to  contain  from  30  to  33  per  cent,  of  iron  and  from  0.13 
to  0.20  of  phosphorous. 

From  what  has  been  said,  it  can  be  seen  that  the  ores  of 
these  groups,  unlike  those  usually  found  in  the  Carbonifer- 
ous series,  are  thoroughly  persistent  and  can  be  depended 
on  as  a permanent  source  of  supply.  They  have  been 
thoroughly  tried  at  the  Lemont  and  Dunbar  mines  and  it 
has  been  proved  that  they  are  capable  of  affording  a sup- 
ply far  in  excess  of  any  possible  demand. 

N'othing  short  of  an  accurate  topographical  survey  will 
give  data  on  which  to  base  a calculation  of  the  amount  of 
ore  available  in  the  Mountain  beds.  The  many  gorges  cut- 
ting deeply  into  the  mountain  side  have  removed  enormous 
areas  of  ores,  though  the  erosion  has  not  been  without  its 
advantages  to  the  iron-master,  as  it  has  rendered  what  re- 
mains accessible.  It  is  clear  that  the  available  amount  is 
enormous,  for  the  beds  have  a total  average  thickness  of  not 
far  from  2 feet.  At  Dunbar,  the  mining  has  been  carried 
on  for  nearly  80  years,  and  some  drifts  in  the  Big  Bottom 
are  more  than  2000  feet  long,  while  there  are  several  drifts 
of  half  that  length  in  other  beds.  At  Lemont  mines,  the 
ores  have  been  followed  for  more  than  1000  feet  without 
showing  any  sign  of  change  in  thickness  or  character,  the 
Big  Bottom  always  excepted,  for  that  has  shown  its  charac- 
teristic wants  at  Lemont  and  Vernon  mines  as  well  as  at 
Dunbar. 

The  amount  of  ore  present  and  easily  available  in  the 
Mountain  beds  is  certainly  greater  than  that  in  the  Pitts- 
burg Group,  and  by  increased  preliminary  expense,  such  as 
sinking  shafts,  the  amount  might  be  increased  indefinitely  ; 
for  the  beds,  without  doubt,  are  distinct  strata,  essentially 
a portion  of  the  column. 

One  may  more  readily  ascertain  the  amount  of  ore  in  the 
beds  of  the  Pittsburg  Group,  for  these  occur  in  the  valley 
and,  owing  to  the  rapid  dip,  have  suffered  comparatively 
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little  from  erosion.  We  may  regard  tliis  group  as  fully 
proved  for  one  mile  beyond  the  outcrop  along  tlie  east  face 
of  tbe  Blairsville  trough,  there  having  extensive  develop- 
ments since  thewiiting  of  Keport  KK.  The  area  underlaid 
by  the  ore,  as  actually  proved  up,  is  nearly  three  times 
that  given,  and  the  average  thickness  of  the  bed  is  one 
half  more  than  was  stated  in  Report  KK  ; so  that  not  less 
than  200,000,000  of  tons  of  ore  are  practically  in  sight  and 
easily  reached. 

Details  Respecting  Mines  Now  in  Operation. 

Since  Report  KK,  that  for  1876,  was  rendered,  some  new 
mines  have  been  opened  and  some  of  the  old  ones  not  then 
in  oi^eration  have  been  re-o^Dened.  It  may  be  well  to  make 
a passing  reference  to  the  present  condition  of  mining 
oiierations. 

At  Mr.  Oliphant’s  new  furnace,  a shaft  has  been  sunk, 
draining  a considerable  area  so  that  the  ore  can  be  ob- 
tained now  by  drifting.  The  increased  cost  of  stripping, 
which  was  continued  too  long  before  the  shaft  was  sunk, 
added  materially  to  the  cost  of  making  iron  at  this  furnace 
during  the  greater  part  of  1877. 

At  Lemont  the  oi^erations  have  been  extensive  during  the 
year.  The  coal-ore  mines  show  22  inches  of  handsome  ore 
in  the  breast  at  the  end  of  the  longest  drift,  in  quality  fully 
equal  to  any  that  had  been  obtained  at  any  time.  This  ore 
is  in  three  layers.  Specimens  from  these  yield  the  follow- 
ing results  on  analysis  (A.  S.  McCreath) : 


— 

I. 

II. 

III. 

Metallic  iron,  

31.000 

37.500 

38.150 

Metallic  Manganese, 

1.030 

.691 

.691 

Sulphur,  

.932 

.512 

.342 

Phosiiliorus, 

.151 

.123 

.121 

Lime, 

4.680 

3.530 

3.8630 

Magnesia,  . . « 

5.405 

3.459 

2.828 

Silica, 

8.855 

4 .735 

3.360 

j Iron  in  roasted  ore, 

47.880 

56.020 

67.220 

Tliese  analyses  are  given  here,  since  by  an  error  in  label- 
ing, the  samples  forwarded  last  year  were  analyzed  as  one. 
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With  those,  was  accidentally  inclosed  a sample  of  an  im- 
pure silicions  layer  which  is  always  rejected.  This  being 
analyzed  with  the  others  gave  a false  character  to  the  ore. 

In  the  mountain  mines  the  work  has  been  pushed  for- 
ward vigorously.  The  Big  Bottom  ore  bed,  which  at  the 
date  of  the  last  report  had  just  been  opened,  has  proved  to 
be  as  subject  to  horsebacks  as  it  is  at  Dunbar,  though  the 
wants  thus  far  have  not  been  extensive.  The  bed,  however, 
is  thick  and  yields  an  excellent  ore,  which  amply  comxDen- 
sates  for  any  lack  of  regularity  in  its  occurrence. 

This  company  has  tested  some  ores  belonging  to  the  Brook- 
ville  (Mt.  Savage)  Grouj),  but  these  are  far  from  being  sat- 
isfactory. One  of  them,  of  which  a considerable  quantity 
had  been  accumulated,  is  mottled  and  contains  a very  large 
proportion  of  clay  and  silicions  matter,  which  is  sufficiently 
apparent  to  the  eye.  One  cannot  refrain  from  expressing 
some  surjDrise  that  such  stuff  should  be  thrown  into  a fur- 
nace, when  excellent  ores  are  present  in  quantity  on  the 
furnace  property  and  can  be  obtained  at  a very  low  price. 

At  Frost’s  station,  just  north  from  Lemont,  the  coal  ore 
is  digged  for  shipment  to  Dunbar  furnace,  which  has  blown 
in  since  the  date  of  my  last  rex)ort.  The  conditions  here 
are  as  stated  in  rejDort  KK. 

At  Braddock’s  Station,  Messrs.  Hoggsett,  Watt  & Co., 
who  have  been  engaged  for  a long  time  in  the  manufactuie 
of  coke,  have  made  a careful  examination  of  the  coal-ore 
underlying  their  property,  having  in  view  the  erection  of 
a furnace.  Pits  were  sunk  at  several  places  and  the  ore 
was  found  in  three  layers,  from  20  inches  to  nearly  3 feet 
thick  in  all.  The  quality  of  this  ore  is  shown  by  the  fol- 
lowing analyses  of  sanijoles  obtained  at  1,100  feet  from  the 
outcroj).  (A.  S.  McCreath  :) 


I. 

II. 

III. 

IMetallic  Iron, 

29.000 

33.900 

28.800 

Sulpliur, 

.003 

.473 

.492 

Phosphorus,  

.208 

.112 

.135 

Carbonate  of  lime,  

14.875 

11.803 

18.035 

Carbonate  of  magnesia, 

G.4S5 

4.691 

4.601 

Insoluble  residue,  

9.540 

5.540 

10.030 
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At  tlie  Dunbar  mines  tlie  conditions  show  no  material 
difference,  but  the  mining  lias  been  carried  on  energetically 
during  tlie  year.  The  Coal-ore  is  very  much  better  at  the 
end  of  the  drifts  than  it  jironiised  to  be  one  year  ago,  and 
the  quality  now  is  fully  equal  to  that  of  any  ore  previously 
obtained  from  this  bed.  The  extensive  mines  in  the  Mount- 
ain ores,  as  described  in  Report  KK,  exhibit  suiSciently 
the  persistence  of  the  beds. 

No  further  developments  have  been  made  along  the  face 
of  the  ridge  north  from  the  Youghiogheny  river. 

Comimrison  with  Ores  of  Other  Regions. 

It  may  be  interesting  to  compare  the  carbonate  ores  of 
this  region  with  those  obtained  elsewhere.  The  comparison 
is  made  on  the  opposite  page  where  the  following  analyses 
are  given  : 

I.  Average  of  analyses  of  Big  Bottom  from  this  region. 
(A.  S.  McCreath.) 

II.  Average  of  analyses  of  Pittsburg  ores.  (A.  S.  Mc- 
Creath. ) 

III.  Average  of  Kidney  and  Honey  Comb  ores.  (A.  S. 
McCregth.) 

IV.  Hope  furnace,  Vinton  county,  0.  (Wormley.) 

V.  Buckeye  furnace,  Jackson  county,  0.  Average  of 
two.  (Wormley.) 

VI.  Star  furnace,  Jackson  county,  0.  Average  of  two. 
(Wormley.) 

VII.  Black  band,  Tuscarawas  county,  Ohio.  (Worm- 

ley-) 

VIH.  Johnstown,  Cambria  county,  Penn.  (Morell.) 

IX.  Ore  from  South  Wales.  (Percy.) 

X.  Same  locality. 

XI  and  XII.  Cleveland  district,  England.  (Cited  by  Pot- 
ter.) 


Analyses  of  Baw  Carbonate  Ores. 


IRON  INTEREST. 


KKK.  231 


Co 

o 

0 

rC> 

1 


Co 

O 

V 

Co 


lO 

62.7C0 

0.414 

C.SOO 

44.500 

0.348 

0.432 

11.400 

CO 

40.810 

0.180 

0.094 

14.080 

(M 

54.350 

0.210 

0.424 

7.340 

iH 

54.800 

1.052 

0.171 

7.920 

o 

S3 

S 

'55 

s: 

crT 

0) 

o 

S 

u 

0 

O 

s 

rt 

-t-d 

o 

o 

'o 

in 

CB 

E 

M 

232  KKK.  EEPORT  OF  PROGRESS.  STEVENSOIST,  1877. 

I have  tlionglit  it  well  also  to  compare  the  roasted  ore  of 
the  Pittsburg  Group  with  roasted  carbonates  elsewhere, 
and  also  with  the  Magnetic  ores  of  northern  New  Jersey. 
These  analyses  make  up  the  second  table  on  the  ox^posite 
page.  They  are  as  follows  : 

I.  Poasted  ore  from  Leniont.  (A.  S.  McCreath.) 

II.  Roasted  ore  from  Johnstown,  Pa.  (Morell.) 

Ill  and  lY.  Roasted  ores  from  Cleveland  district,  Eng- 
land. (Cited  by  Potter.) 

V.  Magnetic  ores  from  Ringwood  mines,  northern  New 
Jersey.  Average  of  nine. 

From  these  analyses,  it  is  evident  that  the  carbonates  of 
the  Chestnut  ridge  region  are  but  little  inferior  to  those 
from  the  choicest  localities  in  Ohio,  and  that  they  are  cer- 
tainly sux^erior  in  respect  of  phosx^horus  to  those  of  most 
other  localities  where  such  ores  are  used  for  the  manufac- 
ture of  iron.  Other  analyses  of  the  roasted  Pittsburg  ore 
show  that  it  holds  a considerably  higher  percentage  of 
metallic  iron  than  is  given  in  the  table,  and  that  in  this  re- 
spect it  is  but  little  inferior  to  the  celebrated  Ringwood 
ores  of  New  Jersey,  while  in  respect  of  x^hosphorus  it  is 
decidedly  sux^erior  to  them. 

But  the  ores  of  the  Fayette  county  region  are  much  in- 
ferior to  those  of  Lake  Superior  and  Iron  Mountain,  in 
Missouri,  for  even  the  Pittsburg  ores  south  from  Shute’s 
run  have  more  x^hosx^horus  than  the  Lake  and  Missouri  ores 
which  contain  a half  more  of  metallic  iron. 

C liaracter  of  Iron  Produced. 

In  order  to  imx^rove  the  quality  of  the  iron  made  from 
the  Fayette  county  ores,  it  has  always  been  thought  neces- 
sary to  add  some  Lake  or  other  slightly  red-short  ore. 
That  by  this  process  the  metal  could  be  improved  there  can 
be  no  doubt,  but,  since  1873,  motives  of  economy  led  the 
iron-masters  to  use  much  mill-cinder,  which  containing 
more  than  a half  x^er  cent,  of  x^hosphorus  and  barely  fifty 
per  cent,  of  metallic  iron,  could  hardly  be  looked  on  as  a 
good  ‘ ‘ neutralizer  ’ ’ of  phosphorus.  It  has  been  customary 
to  add  8 or  10  per  cent,  of  Lake  ore  to  the  mixture.  The 
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advantage  of  adding  this  proportion  of  foreign  ore  is  not 
apparent,  for  it  is  too  small  to  be  of  seiTice  as  a diluent  of 
the  phosphorus  and  certainly  the  minute  quantity  of  sul- 
phur thus  throTvn  in  would  not  suffice  to  affect  the  phos- 
phorus materially,  if  indeed  the  two  elements  act  at  all  on 
each  other.  The  more  so  when  a much  larger  proportion 
of  cinder  was  thrown  in  as  an  additional  corrective. 

Experience  has  shown  that  the  mixture  of  a small  pro- 
portion of  foreign  ore  in  no  way  increases  the  toughness  of 
the  pig,  so  that  now  most  of  the  furnaces  depend  almost 
wholly  upon  the  native  ores.  The  effect  of  the  mill-cinder 
upon  the  iron  has  been  disastrous  and  unfortunately  the 
material  was  used  up  until  the  close  of  the  last  season,  so 
that  the  specimens  sent  in  for  analysis  from  Dunbar  and 
Lemont  were  made  from  mixtures  containing  it.  The  metal 
from  Mr.  Oliphant’s  furnace  was  made  from  native  ores 
alone. 

The  iron  made  by  Mr.  F.  H.  Oliphant  at  Fairchance  and 
the  other  furnaces  under  his  control  during  a period  of  more 
than  fifty  years,  had  a remarkably  high  reputation.  For 
the  most  part  this  was  produced  from  ores  underlying  the 
Pittsburg  coal  bed^  the  same  which  he  uses  at  his  new 
furnace  and  at  the  same  horizon  "with  the  ore  on  which 
Lemont  and  Dunbar  furnaces  dex3end  so  largely.  "With 
this,  Mr.  Oliphant  mixed  more  or  less  of  the  mountain  ores, 
after  the  stripping  had  become  so  extensive  that  he  could 
procure  ore  from  the  mountain  as  cheaply  as  from  Pitts- 
burg beds  in  the  immediate  vicinity  of  his  furnace. 

This  metal  was  wholly  neutral,  was  characterized  by  great 
tenacity  and  toughness,  Avhile  the  x)ig  had  a fluidity  far  sur- 
passing that  shoAvn  by  iron  made  from  Lake  ore.  In  1835 
he  sent  to  the  Washington  Navy  Yard,  five  hundred  pounds 
of  cable  made  from  one  and  one  half  inch  iron,  Avhich 
proved  to  be  two  and  one  fourth  times  stronger  than  the 
standard.  The  links  stretched  18  inches  before  brealdng, 
while  the  iron  bent  as  well  hot  as  cold  and  vice  versa. 
Much  of  this  iron  was  sent  to  the  National  Armory  at  Har- 
per’ s Ferry,  AAdiere,  being  obtainable  only  in  small  quantities, 
it  was  used  chiefly  in  the  finer  x^ortions  of  the  muskets. 
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The  Olipliant  iron,  as  distinguished  from  the  Redstone, 
early  attained  celebrity,  and  it  was  employed  by  Mr.  Ross 
Winans  in  constructing  those  iDortions  of  the  first  locomo- 
tives which  were  to  be  subjected  to  great  strain.  While  the 
National  road  was  the  great  thoroughfare  between  the  east 
and  the  west,  Mr.  Stockton,  proprietor  of  the  mail  coaches, 
moved  his  shops  to  UniontoAvn  that  he  might  obtain  the 
Olii^hant  iron,  which  he  thought  the  best  in  the  world  for 
enduring  rough  usage.  Mr.  Olipliant  subjected  the  metal 
to  a severe  test,  for  as  soon  as  the  xiatent  on  chilled  rolls 
exjiired,  he  made  axiair  from  his  own  iron,  which  were  used 
constantly  for  fourteen  years,  and  they  were  still  in  good 
condition  when  the  furnace  and  rolling  mill  were  sold  in 
1870. 

The  mixture  now  emiiloyed  at  Mr.  01i]ihant’s  new  fur- 
nace is  equal  quantities  of  Blue  lump  and  Pittsburg  Big 
Bottom.  The  charge  is  : 

Roasted  ore, COO  lbs, 

Coke, 11  bushels. 

Liuiestons, 260  lbs. 


Two  samxiles  of  jiig  made  in  this  way  were  subjected  to 
analysis  liy  Mr.  A.  S.  McCreath  with  the  following  re- 
sults, No.  1 being  a mill-iron  and  No.  2,  foundry  : 


I. 

11. 

1 

Carbon,  graphitic, 

3.040 

2.330 

Carbon,  combined,  

100 

.110 

Silicon,  

3.3G2 

3.551 

Sulphur, 

.216 

.256 

Pliosphorus, 

.608 

.996 

manganese, 

1.195 

.432 

Copper,  . . . '. 

.014 

.018 

Cobht,  

.051 

.036 

Iron,  

91.414 

92.271 

100.000 

100.000 

A rod  made  of  the  mill-iron,  the  same  with  that  of  which 
an  analysis  is  here  given,  was  sent  in  the  autumn  of  1877  to 
Altoona,  to  be  tested  at  the  shojis  of  the  Pennsylvania  Rail- 
road Company.  The  letter  reporting  on  the  test  states  that  the 
rod  bore  a pressure  of  21,900  pounds  per  square  inch  before 
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yielding,  wliicli  is  above  tbe  average  strength  of  the  car- 
wheel  mixture,  and  is  stronger  than  any  single  iron  used 
at  those  shops,  while  the  strength  is  greater  than  that  of 
most  cold-blast  charcoal  mons.  The  grain  is  close  and  the 
iron  works  smoothly.  It  was  thought  that,  if  this  iron 
would  chill,  it  would  be  most  admirable  for  use  in  manu- 
facture of  car  wheels.  No  test  has  yet  been  made  to  ascer- 
tain whether  it  will  chill  well,  but  as  already  stated,  the 
experiment  made  with  the  Fairchance  iron,  more  than 
twenty  years  ago,  was  perfectly  successful. 

At  Lemont  furnace  much  mill-cinder  has  been  used  and 
that  material  formed  a staple  part  of  the  mixture  uj)  until 
the  furnace  was  blown  out  in  November  of  1877  for  re- 
lining. The  charge  at  this  l^rnace  is 

Ore,  1,400  lbs. 

Cpke, 1,000  lbs. 

Limestone, 1,050  lbs. 

Several  mixtures  have  been  used,  in  order  to  ascertain  if 
possible  the  best  proportions.  Two  analyses  were  made  of 
a foundry  iron  obtained  by  using  the  following  mixture : 

Pittsburg  coal  ore, Nine  fourteenths. 

Mountain  ore, Two  fourteenths. 

Mill  cinder, Three  fourteenths. 

And  one  analysis  was  made  of  mill  iron  obtained  by 
using  equal  parts  of  coal  ore,  mountain  ore  and  mill  cinder. 
The  following  are  the  results  of  the  analyses  (A.  S.  Mc- 
Creath),  No.  1 being  average  of  the  foundry  and  No.  2 the 
mill : 


I. 

1 

M 

M 

Carbon,  graphitic, 

2.795 

3.080 

Carbon,  combined, 

.172 

.125 

Silicon, 

3.009 

2.531 

Sulphur 

.099 

.180 

Phosphorus,  

.928 

.477 

Manganese, 

1.037 

.231 

Copper, 

.091 

.033 

Cobalt,  

.073 

.037 

Iron,  

91.79C 

93  30(5 

100.000 

100.000 

i 
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As  tlie  amount  of  pliospliorus  in  tlie  two  irons  shows  so 
remarkable  a difference,  one  wliicli  cannot  be  explained  by 
reference  to  the  analyses  of  the  ores  which  have  been  made, 
I wrote  to  the  firm  onming  the  furnace  making  inquiry  re- 
specting the  ores  used  in  the  foundry  iron.  They  inform 
me  that  by  an  oversight  there  had  been  sent  samples  of  iron 
made  from  a mixture  containing  some  refuse  “Big  Bottom  ” 
ore,  which,  unfortunately,  had  been  sent  down  to  the  stock- 
house  and  of  which  much  had  been  thrown  into  the  furnace 
before  it  was  discovered.  The  villainous  character  of  cer- 
tain portions  of  the  Big  Bottom  ore  bed  was  sufficiently  set 
forth  in  Report  KK.  On  one  occasion  an  error  similar  to 
that  of  Lemont  almost  ruined  the  reputation  of  Dunbar  fur- 
nace. 

The  mill-iron  is  very  good,  and  compares  very  favorably 
with  other  irons  which  are  found  in  the  Pittsburg  market. 

At  Dunbar  furnace  the  metal  is  made  almost  wholly  from 
native  ores,  and  the  proportion  of  the  coal  ore  used  is  large. 
The  charge  at  this  furnace  is  : 

Ores, 900  lbs. 

Coke, 600  lbs. 

Limestone,  600  lbs. 


All  ores  are  roasted  before  they  are  put  into  the  furnace. 
Analyses  of  mill  and  foundry  iron  by  Mr.  A.  S.  McCreath, 
yield  as’  follows,  the  order  being  as  given  : 


I. 

II. 

Carbon,  graphitic, 

2.745 

2.970 

Carijon,  combined, 

.560 

.110 

Silicon, 

1.373 

3.114 

Sulphur, 

.125 

.101 

Phosphorus, 

1.229 

.999 

Manganese, 

1.160 

1.037 

Copper, 

.011 

.130 

Cobalt,  

.124 

.081 

Iron, 

92.673 

91 .458 

1 

The  iron  from  all  these  furnaces  finds  ready  sale  at  Pitts- 
burg, and  it  certainly  is  not  thought  to  be  by  any  means  so 
cold-short  as  the  analyses  would  show  it  to  be.  The  pro- 
portion of  uncombined  carbon  is  very  large,  so  that  the  irons 
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are  very  good  for  foundry  purposes.  As  foundry  ii’ons 
tlieir  reputation  is  very  liigli. 

For  comjiarison  I give  here  three  analyses  of  the  celebrated 
Cleveland  pig  irons  of  Great  Britain,  which  ‘‘are  used  very 
largely  for  the  production  of  rails  and  plates  for  shiji  build- 
ing ; amounting,  in  the  case  of  the  former,  to  about  750,000 
tons,  and  in  the  latter,  to  nearly  three  fourths  of  that  sup- 
plied in  the  kingdom.”  The  analyses  are  those  given  by 
Prof.  W.  B.  Potter,  in  tlie  Second  Ann.  Reii.  on  the  Geol. 
of  Ohio,*  whose  language  I have  just  quoted : 


Analyses  of  Cleveland  Pig  Irons. 


I. 

II. 

III. 

Iron. 

93.59 

93.73 

93.71 

Carbon,  graphitic,  

3.35 

3.44 

3.31 

Sulphur, 

Phosphorus,  

0.04 

0.03 

0.03 

1.38 

1.24 

1.36 

Mansanese, 

0.07 

0.43 

0.06 

Silicon, 

1.67 

1.13 

1.43 

Cost  of  Making  Iron. 

All  my  inquiries  respecting  the  cost  of  making  iron  in 
this  region  have  been  answered  with  the  utmost  courtesy, 
and,  in  some  instances,  firms  have  not  hesitated  to  show 
me  their  quarterly  balances,  which  exhibit  every  detail  of 
cost.  As  Lemont  furnace  has  been  in  almost  uninterrupted 
blast  since  the  spring  of  1876,  and  therefore  has  overcome 
the  difficulties  that  are  apt  to  beset  a furnace  during  the 
early  days  of  its  first  campaign,  the  figures  seen  on  the 
books  of  that  concern  have  been  chosen  as  a basis  in  the 
estimate  of  cost  of  production. 

Taking  the  mixture  employed  in  making  the  mill-iron, 
which  was  analyzed  from  Lemont  furnace,  we  find  it  with 


the  fuel  and  fiux  to  be  as  follows  : 

Pittsburg  coal  ore, one  third. 

Mountain  ore, one  third. 

Mill-cinder, one  third. 

Limestone,  per  ton  of  metal, 4,200  lbs. 

Coke,  per  ton  of  metal, 100  bushels. 


* Second  Annual  Report  on  the  Geology  of  Ohio,  1871.  p.  524. 


238  KKK.  REPORT  OE  PROGRESS.  STEVEXSOlSr,  1877. 


It  is  easy  to  ascertain  tlie  cost  of  the  materials  employed, 
as  the  terms  of  contracts  with  miners  are  not  secret,  and  the 
cost  of  labor  and  repairs  is  shown  on  the  company’s  books. 
As,  however,  I hardly  care  to  state  matters  so  purely 
private  as  the  last  two  items,  those  are  given  in  excess  in 
the  following  calculation.  The  calculation  is  as  follows  : 


2.000  lbs.  of  coal  ore, $1  30 

1,325  lbs.  of  mill-cinder, 2 00 

1,060  lbs.  of  mountain  ore, 2 50 

4.000  lbs.  of  limestone, 1 00 

100  bushels  of  coke, 2 00 

Labor  at  furnace, 2 00 

Repairs, 1 00 


Total, 


S12  40 


Which  is  not  far  from  the  cost  of  making  iron  at  Lemont 
furnace  during  the  latter  half  of  1877.  The  item  of  labor 
is  in  excess  of  what  it  should  be,  for,  owing  to  the  condition 
of  the  market,  the  furnace  was  not  run  to  the  extent  of  its 
capacity.  By  neglecting  the  mill-cinder,  and  using  a mix- 
ture of  two  thirds  coal  ore,  and  one  third  mountain  ore,  the 
cost  would  be  reduced,  and  the  iron  would  be  somewhat 
better.  Considering  the  character  of  the  ores,  the  amount 
of  limestone  used  is  evidently  somewhat  excessive. 

In  the  calculation  given  above,  the  cost  of  material  is  in 
accordance  with  the  contracts  in  force  during  1877 ; but 
since  the  beginning  of  1878  the  cost  of  mining  has  been  re- 
duced ten  per  cent.,  which  affects  to  that  extent,  the  first, 
third,  fourth,  and  fifth  items. 

Iron  of  good  quality,  which  sold  readily  in  Pittsburg, 
and  gave  full  satisfaction,  has  been  made  at  Lemon t furnace 
for  a few  cents  more  than  $11  per  ton. 

I have  omitted  all  reference  to  the  profits  necessarily 
arising  from  the  store,  which  seems,  in  a region  like  this,  to 
be  an  essential  adjunct  to  the  furnace.  A small  village  at 
once  grows  up  round  the  furnace  at  a distance  from  trading 
centers,  and  the  company  is  compelled  to  open  a store.  It 
is  sufficiently  clear  that  a store,  having  the  trade  of  a com- 
munity consisting  of  600  or  more  employes  with  their 
families,  must  do  a business  of  by  no  means  insignificant 
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proportions,  and  that  the  profits  arising  from  such  a l)usmess, 
if  judiciously  carried  on,  tend  to  make  a very  material 
difference  in  the  net  cost  of  producing  iron. 

Lemont  has  been  taken  as  the  rexiresentative,  for  the 
reasons  already  given  ; but  it  has  no  very  decided  advan- 
tages over  the  others.  Just  as  good  and  just  as  cheap  iron  can 
be  made  at  the  other  furnaces  south  from  the  Youghiogheny 
river.  North  from  that  river  the  cost  of  manufacture  is 
greater,  as  the  only  ores  are  those  from  the  Mountain  beds, 
which  cost  more  than  that  from  the  Pittsburg  ore-bed,  as 
the  beds  are  thinner,  and  are  at  a considerable  distance 
from  the  outcrop  of  the  Pittsburg  coal  bed.  South  from 
the  river,  the  ore,  coal  and  limestone  are  together  ; the  sup- 
ply of  each  is  enormous  ; the  iron  produced  is  good  ; Pitts- 
burg, the  market,  is  but  70  miles  from  Uniontown ; two 
lines  of  railroad  afford  ample  means  of  transj)ortation  and 
assure  reasonable  rates. 
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Chaptee  XVII. 

Zinc^  Lead^  Silver — Mineral  Springs — Salt— Petroleum — 
Natural  Gas — Limestone — Building  Materials — 
Clays — Glass-sand. 

Zinc,  Lead  and  Silver.  In  Report  KK,  p.  109,  it  is 
stated  that  in  sontliern  Fayette  county  along  the  west 
slope  of  Chestnut  ridge,  small  quantities  of  galena  and  zinc 
blende  occur,  but  that  the  quantity  is  insufficient  to  be  of 
any  value.  Early  in  1877,  however,  I was  informed  that 
these  ores  had  been  analyzed  and  that  the  results  showed 
them  to  be  rich  in  zinc  and  lead,  while  one  layer  contained 
an  almost  incredible  percentage  of  silver.  The  analyses 
have  never  been  shown  to  me,  but  the  statement  was  made 
with  such  assurance  as  to  leave  no  room  for  doubt  that 
some  such  results  had  been  obtained  in  a chemical  lab- 
oratory. 

The  locality  of  the  ore  is  in  Victor  Hollow,  a tributary 
to  Georges  creek,  in  Georges  township  of  Fayette  county, 
and  the  horizon  of  the  rock  is  about  midway  in  the  Pocono 
sandstone.  The  exposure  is  : 


1.  Gray  sandstone, 1'  6" 

2.  Mottled  fossiliferous  sandstone, 0'  10" 

3.  Gray  sandstone, 1'  2" 

4.  Similar  to  No.  2,  1' 

5.  Dark  shale, 0'  8" 

6.  Clay  and  sandstone, 3' 


Xos.  2,  4 and  C contain  zinc  blende  and  galena.  In  Xos; 
2 and  4 these  minerals  occur  only  in  scales  and  the  quan- 
tity is  easily  seen  to  be  minute  ; but  in  No.  6 they  are  in 
thin  films,  like  fine  veins,  interlacing  thronghont  the  mass. 
These  form  v/eak  lines  in  the  rock,  which,  when  struck, 
always  breaks  so  as  to  exhibit  a brilliant  face  of  blende  or 
galena.  As  the  ore  appears  at  every  blow  exposing  a fresh 
surface,  the  quantity  was  readily  over-estimated  and  some 
excitement  was  aroused.  Specimens  of  all  the  layers,  ex- 
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ZINC,  LEAD,  SILVEE. 

cepting  No.  5,  were  sent  to  Mr.  A.  S.  McCreatli  for  analysis, 
and  tlie  following  results  were  obtained  : 


Zinc. 

Lead. 

No.  1, 

O.OIG 

0.129 

No.  2, 

0.0G4 

0.129 

No.  3, 

0.024 

0.200 

No.  4, 

0.842 

0.321 

No.  6, 

3.370 

0.307 

It  had  been  reported  that  No.  1 contains  one  and  a half 
per  cent,  of  silver.  A sample  was  therefore  sent  to  Prof. 
Genth,  the  mineralogist  of  the  survey,  who  subjected  it  to 
thorough  examination  and  reported  that  it  does  not  con- 
tain even  a trace  of  silver.  Copper  also  is  said  to  have  been 
found  in  No.  3,  but,  under  the  circumstances,  it  was 
thought  altogether  unnecessary  to  follow  up  the  reported 
results  any  further,  and  no  examination  for  copper  was 
made. 

As  the  occurrence  of  the  galena  and  blende  even  in  so 
small  quantity  is  somewhat  interesting,  owing  to  the  hori- 
zon, I made  careful  examination  of  the  Pocono  sandstone 
in  the  gorge  of  Redstone  creek,  on  the  National  road,  and 
in  the  gaps  made  by  the  Youghiogheny  and  Conemaugh 
rivers  through  Chestnut  ridge  to  ascertain  whether  the  oc- 
currence is  general  or  only  local.  A few  scales  of  galena 
were  seen  in  the  Redstone  gorge,  but  elsewhere  the  rock 
exhibits  no  traces  of  either  mineral. 

Nickel  is  reported  to  have  been  discovered  in  some  peb- 
bles found  along  the  Youghiogheny  river.  These  pebbles 
belong  to  the  rocks  of  the  vicinity  and  some  of  those  shown 
to  me  were  said  to  be  parts  of  samples  which  had  been 
subjected  to  analysis.  They  contain  no  nickel. 

It  is  quite  safe  to  repeat  here  what  was  said  in  KK — it 
is  altogether  improbable  that  any  metal  except  iron  will  be 
found  here  in  economical  quantities.  Occasional  films  of 
zinc  and  lead  ore  may  arouse  excitement,  but  the  quantity 
will  not  suffice  to  repay  the  excited  ones  for  their  loss  of 
time  or  waste  of  nervous  energy. 

16— KKK. 
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Mineral  ^iwings.  Chalybeate  springs  were  seen  at  many 
places  along  the  foot  of  the  monntains. 

The  strongest  observed  is  that  belonging  to  Mr.  McElroy, 
on  Hendrick’ s rnn  in  Fairfield  townshi j)  of  W estmoreland 
county.  A boring  made  there  for  oil  proved  unsuccessful, 
but  at  nearly  300  feet  below  the  surface  it  reached  a large 
spring  which  flows  energetically  from  a four-inch  pipe  and 
forms  a little  run.  This  is,  no  doubt,  the  spring  which  had 
caused  a SAvamp  somewhat  further  nx)  the  hoUoAv  and  had 
dejmsited  a considerable  quantity  of  bog-kon  ore,  for  that 
spring  no  longer  flows.  The  water  issuing  from  Mr.  McEl- 
roy’s  spring  is  exceedingly  chalybeate  and  already  it  has 
formed  a large  deposit  of  bog-ore  in  the  meadow  below 
the  well-house.  It  has  gained  much  rejAutation  for  medici- 
nal qualities  and,  during  the  summer,  visitors  are  quite 
numerous.  No  buildings  have  been  erected  for  accommo- 
dation of  visitors  but  there  are  rude  arrangements  for  bath- 
ing. 

Fayette  Spring,  at  the  east  base  of  Chestnut  ridge  and 
barely  half  a mile  south  from  the  National  road,  is  perhaps 
better  known  than  any  other  spring  in  the  valley.  The 
water  floAvs  in  moderate  quantity,  but  the  flow  is  steady, 
shoAving  little  variation  throughout  the  year.  In  the  res- 
ervoir Avliich  first  receives  the  water,  it  is  clear  and  spark- 
ling, but  in  the  large  basin  Avhich  next  receives  it,  the  Avater 
soon  parts  with  much  of  its  iron,  which  accumulates  so  rap- 
idly that  the  basin  must  be  cleaned  out  every  day.  This 
Xieculiarity  is  very  marked  and  the  condition  was  fully  ob- 
served by  me. 

Before  the  completion  of  the  Pennsylvania  Central  Pail- 
road,  this  siting  Avas  x)atronized  liberally  by  jAersons  living 
in  southwestern  Pennsylvania,  and  at  one  time  the  build- 
ings Avere  quite  extensive ; but  since  the  railroad  was  opened 
other  springs  are  more  easily  reached,  and  the  Fayette 
S]Aring  has  been  abandoned.  Noav,  hoAvever,  it  can  be 
reached  readily  enough,  as  the  railroads  to  Uniontown 
bring  one  to  Avithin  six  miles  of  the  spring,  and  the  rest  of 
the  journey  is  over  the  excellent  National  road. 

The  Avater  had  a high  reputation  as  a specific  for  strumous 
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diseases  and  as  a general  tonic.  Many  strange  cures  are 
reported  and  some  of  them  seem  to  rest  on  a substantial 
basis.  There  can'  be  no  doubt  that  the  water  possesses  val- 
uable medicinal  properties  and  that,  as  a chalybeate  water, 
it  has  few  superiors. 

The  following  analysis  was  made  by  Prof.  Genth,  the 
water  having  been  collected  in  1875  by  Mr.  Chas.  A.  Young 
of  this  survey : 

In  one  gallon  of  231  cubic  inches  it  contains : 


Sulphate  of  magnesia, 0.25472 

Sulphate  of  lime, 0.05542 

Sulphate  of  soda, 0.199G5 

Sulphate  of  potash, 0.11525 

Chloride  of  sodium 0.08522 

Bicarbonate  of  iron, 1.06709 

Bicarbonate  of  manganese, 0.04795 

Bicarbonate  of  magnesia, 1.53414 

Bicarbonate  of  lime, 9.33441 

Phosphate  of  lime,  0.04822 

Alumina, Trace. 

Shicic  acid, 1.19690 

Nitrous  acid, Trace. 

Carbonic  acid,  free, 0.38284 


14.32181 

If  the  results  of  this  analysis  be  compared  with  those  of 
other  springs,  as  given  in  Dr.  Genth’ s second  report  of 
progress,  it  ivill  be  seen  that  the  water  of  Fayette  Spiring 
compares  very  favorably  with  that  of  the  most  celebrated 
springs  of  which  analyses  are  there  given.  From  my  owm 
observations  at  the  spring,  I am  inclined  to  think  that  the 
water  analyzed  was  collected  from  the  second  basin,  for  the 
proportion  of  iron  is  much  less  than  I had  expected. 

Other  springs  in  this  neighborhood  were  somewhat  well 
known  at  one  time ; but  all  of  them  have  been  neglected 
for  years,  owing  to  the  difhciilty  of  reaching  them.  The 
railroads  to  Uniontown  were  not  built  until  after  the  sum- 
mer travel  had  been  almost  wholly  diverted. 

Salt.  In  some  portions  of  Fayette  and  Westmoreland 
counties  the  manufacture  of  salt  is  l)y  no  means  nnimx^ort- 
ant,  though,  for  the  present,  it  is  not  carried  on  to  the  full 
extent.  Wells  were  seen  on  Sewicldey  creek,  Jacob’s  creek 
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and  the  Toughiogheny  river ; but  the  only  wells  now  in 
operation  are  those  belonging  to  Col.  Painter  on  Sewickley 
creek,  and  those  of  Mr.  J.  A.  Jameson  at  Salt  Works,  Mr. 
C.  W.  Taylor  at  Long  Rnn,  and  the  Bayard  Works  at  Ell- 
rod,  all  on  the  Yonghiogheny  river.  The  yield  at  xoresent 
is  not  far  from  100  barrels  each  day.  In  most  cases  the 
wells  have  been  bored  not  very  far  from  the  lines  of  anti- 
clinal axes  and  in  most  of  them  the  salt  is  obtained  from 
the  Pottsville  conglomerate.  The  salt  is  good  and  finds  a 
ready  market. 

Petroleum.  No  productive  oil-wells  have  been  obtained 
within  the  Fayette  and  Westmoreland  district,  though  the 
borings  are  nnmerons  enough  to  determine  whether  the  oil 
is  present  in  economical  quantities  or  not. 

Small  quantities  of  oil  have  been  fouml  in  a boring  on 
Turtle  creek  within  Westmoreland  county  near  the  line  of 
Allegheny  ; in  one  made  about  four  miles  southeast  from 
Greensbnrg  in  the  same  county  ; and  also  in  one  made  on 
Bunlaio’ s creek  near  Brownsville  in  Fayette  county.  Other 
instances  are  rej)orted,  but  these  are  the  only  ones  with  re- 
spect to  which  I could  satisfy  myself.  All  of  these  were 
bored  on  or  very  near  the  crests  of  anticlinal  axes. 

Natural  Gas.  Some  of  the  old  salt  wells  and  deserted 
oil-borings  still  yield  large  quantities  of  gas.  The  old  well 
near  Brownsville  shows  the  flow  of  gas  as  strong  as  it  was 
forty  years  ago;  an  old  salt  well  on  Jacob’s  creek  has 
yielded  a constant  flow  for  many  years  and  from  an  oil- 
boring near  it,  made  in  1865,  the  jet  is  still  a powerful  one. 
The  Leechburg  gas  well  was  described  in  the  coke  report 
and  the  details  need  not  be  repeated  here.  As  this  is  writ- 
ten, a newspaper  paragraph  states  that,  at  McKeesport 
in  Allegheny  county,  the  boring  at  the  National  Tube 
Works  has  proved  successful  and  that  the  supply  of  gas  is 
very  great. 

Nothing  as  yet  is  known  to  justify  the  expectation  that 
deep  borings  west  from  Chestnut  ridge,  within  the  counties  of 
Fayette  and  Westmoreland,  would  find  oil  in  paying  quan- 
tities, if  the  opinion  expressed  in  Eeport  K,  respecting  the 
connection  between  the  Greene  county  (Dunkard  creek)  oil 
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and  tlie  disturbed  and  broken  condition  of  tlie  Mahoning 
sandstone  be  correct.  Neither  is  anything  certainly  known 
about  the  j)resence  of  the  Yenango  oil  rocks  under  this  re- 
gion. Even  were  they  present,  there  is  reason  to  believe 
that  their  lithological  character  would  differ  from  Avhat  it 
is  in  the  northern  region. 

Limestome.  There  is  limestone  within  the  Fayette  and 
Westmoreland  district  in  quantity  to  supply  all  needs  for 
agiicultural,  building  and  other  purposes. 

AYithin  the  Ligonier  Yalley,  the  limestones  of  the  Lower 
Coal  Series,  though  somewhat  irregular  in  their  occurrence, 
are  found  in  nearly  all  the  hollows  on  both  sides  of  the 
valley,  while,  at  many  localities  in  the  northern  i^ortion, 
the  usually  msignificant  limestones  of  the  Lower  Barren 
Series  become  quite  valuable  for  agricultural  purposes.  In 
addition  to  these,  the  Mountain  limestone  of  the  LoAver 
Carboniferous  is  available  in  Laurel  ridge  south  from  the 
line  of  the  Loyalhanna,  and  in  Chestnut  ridge  south  from 
the  gap  of  Jacob’s  creek.  Of  these  limestones,,  only  that  at 
fifty  feet  below  the  Pittsburg  coal  bed  and  some  layers  of 
the  Mountain  limestone  yield  a really  good  lime  for  build- 
ing purposes.  The  other  limestones  in  the  valley  can  be 
used,  but  they  contain  many  imxDurities  and  the  lime  even 
Avhen  carefully  burned  is  apt  to  shoAV  much  unslaked  re- 
fuse. 

AYest  from  Chestnut  ridge  the  conditions  vary  much. 
Within  the  Blaksville  trough  from  the  State  line  to  the 
Pennsylvania  Raikoad  there  is  plenty  of  limestone  for  all 
purposes.  The  U pper  Freeport  limestone,  though  irregular, 
is  often  found  along  the  side  of  the  mountain  and,  AAdiere 
that  is  absent  south  from  the  Loyalhanna,  the  Mountain 
limestone  is  usually  accessible.  In  the  central  portion  of 
the  trough  are  the  great  limestones  of  the  Upper  Productive 
Coal  Series,  which  do  not  disappear  until  near  the  line  of 
the  Pennsylvania  Railroad.  Nearly  all  of  these  limestones 
are  good  enough  for  use  on  land,  though  many  of  them  re- 
quire care  in  burning,  but  there  are  few  Avhich  yield  a good 
strong  lime  for  building  purposes.  These,  however,  are 
persistent  and  are  quite  thick. 
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In  tlie  soutliern  portion  of  tlie  trongli,  nancli  lime  is  con- 
sumed by  the  furnaces.  These  employ  the  Redstone,  the 
Fishpot  and,  in  one  instance,  the  lower  portion  of  the  Great 
Limestone.  The  Redstone  has  been  found  to  be  of  very 
good  quality  and  contains  very  little  insoluble  matter,  be- 
ing in  this  respect  equal  to  the  best  portion  of  the  Mountain 
limestone.  The  Fishj^ot  limestone  is  too  delicient  in  lime 
and  too  rich  in  silicious  matter  to  be  a jorolitable  iiux.  The 
lower  division  of  the  Great  Limestone  as  shown  at  the  Dun- 
bar quarries  is  variable,  but  several  of  its  layers  are  very 
good  and  fully  equal  to  the  Redstone  limestone.  At  one 
furnace  a limestone,  lying  but  a few  feet  below  the  Pitts- 
hurcf  coal  bed,  has  been  used.  It  is  very  good. 

Tlie  narrow  strips  of  land  marking  the  course  of  the  sev- 
eral anticlinals  are  practically  without  limestone.  There 
are  in  this  region  some  bands  of  excellent  limestone  in  the 
Lower  Barren  Series,  but  they  belong  so  near  the  Pittsburg 
coal  bed,  that  they  are  not  available.  The  lack  of  limestone 
is  painfully  evident  in  the  character  of  the  soils,  and  the 
farmers  are  at  some  inconvenience.  But  the  lime  can  be 
lirocured  at  slight  cost  and  has  been  hauled  in  no  case  more 
than  tliree  or  four  miles. 

The  Greensburg  trough  has  plenty  of  lime,  though  most 
of  the  beds  belonging  to  the  Upper  Coal  series  are  merely 
imxiure  cement  beds. 

In  the  Lisbon  trough  the  limestones  of  the  Upper  Series 
are  thicker  and  most  of  them  are  better  than  in  either  the 
Blairs ville  or  the  Greensburg  trough.  The  Lower  Wash- 
ington, the  Waynesburg,  the  Uniontown  and  the  Fishj^ot 
limestones  are  all  good  for  agricultural  x)urx)oses  and  some 
of  them,  especially  the  Fishpot  and  Waynesburg,  yield  a 
very  excellent  lime  for  building  purj)Oses. 

In  the  northwest  corner  of  the  district  there  is  a scanty 
limestone  and  the  community  is  largely  dex)endeut 
on  the  thin  rei:)resentative  of  the  Great  Limestone  which 
occurs  in  Allegheny  county. 

The  lluest  lime  obtained  within  the  district  is  that  from 
the  u];»per  X)ortion  of  the  Mountain  limestone.  This  is  snow- 
white  and,  in  that  respect,  fully  equal  to  any  of  the  cele- 
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brated  brands  wliicb  are  sent  to  market.  The  Silicious 
limestone,  when  burned,  yields  a white  lime,  which  con- 
tains so  much  sand  that,  when  slaked,  it  becomes  a mortar. 

Cement.  Xear  Unionto'v\'n  in  Fayette  county,  the  Union- 
town  limestone  is  burned  and  made  into  cement,  which 
seems. to  be  of  good  quality,  for  it  is  employed  in  con- 
structing the  Government  dam  on  the  Monongahela  river, 
at  a short  distance  above  the  State  line.  At  some  localities 
within  the  Lisbon  trough,  the  layers  at  the  base  of  the 
Great  Limestone  have  been  tried  and  have  been  found  to 
yield  a very  satisfactory  cement.  A considerable  portion 
of  this  mass  will  no  doubt  be  found  to  be  a good  cement 
rock  everywhere  within  the  district.  Such  is  its  character  in 
Greene  and  AV ashington  counties  as  well  as  at  every  place 
within  the  Fayette  and  Westmoreland  distiict  where  it  has 
been  tested. 

Building  Stone.  Except  in  the  extreme  northwestern  j)or- 
tion  of  the  district,  there  is  no  lack  of  good  stone  for  build- 
ing purj)Oses,  and  at  some  localities  there  are  sandstones  of 
such  excellent  quality,  that,  were  there  means  of  transpor- 
tation, they  might  perhaps  be  shipjped  with  profit. 

In  the  Ligonier  Yalley,  vuthin  Fayette  county,  the  Mor- 
gantown sandstone  is  of  excellent  quality  and  it  is  well  ex- 
posed at  several  places.  It  is  compact,  resists  the  action  of 
the  weather  well  and  has  a handsome  grayish-olive  tint. 
In  the  gap  made  through  Laurel  ridge  by  the  Youghiogheny 
river,  a fine  grained,  dark-brown  sandsfone  was  seen  near 
the  line  of  Somerset  county.  It  resembles  the  brown  sand- 
stone used  iu  Xew  York  City  for  veneering  the  fronts  of 
buildings.  YGien  first  taken  from  the  quarry,  it  is  soft 
and  can  be  worked  easily  ; but  after  exi^osure  it  becomes 
very  hard  and  resists  weathering  admirably. 

In  the  Blairsville  basin  the  rock  above  the  Pittsburg  coal., 
which  in  the  rejDorts  has  been  called  the  Pittsburg  sand- 
stone, is  a durable  stone,  but  unfortunately  its  structure  is 
irregular,  so  that  large  blocks  cannot  always  be  obtamed. 
The  Connellsville  sandstone,  at  about  70  or  80  feet  below  the 
Pittsburg  coal  bed,  is  quanied  at  many  places  along  the 
eastern  outcrop  of  the  Upper  Coals,-  and  it  is  shipped  from 
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Connellsville.  It  is  a good  stone.  At  some  localities 
within  this  trough,  the  Waynesbnrg  sandstone  is  coinj)acfc, 
but  usually  the  layers  are  not  more  than  four  five  inches 
thick,  thick  enough  for  ordinary  purposes,  but  of  no  value 
for  shipping. 

In  the  “barren”  strips  between  the  troughs  there  are 
good  sandstones,  as  the  Saltsburg  and  Morgantown  sand- 
stones are  often  exposed,  and  in  most  cases  they  are  com- 
pact, so  as  to  yield  large  blocks  of  handsome  stone. 

In  the  Lisbon  trough,  south  from  the  Pennsylvania  Pall- 
road,  there  is  no  lack  for  sandstones.  The  Pittsburg  and 
Waynesbnrg  sandstones  are  almost  invariably  good,  though 
they  are  seldom  such  as  would  be  valuable  for  shipment. 
They,  however,  almost  always  yield  a durable  material, 
which  makes  a neat  wall. 

Fireclays.  Under  all  the  coal-beds  there  are  beds  of 
fireclay,  but  of  these  there  are  few  which  possess  any  value. 

A plastic  clay  occurring  under  the  Clarion  coal  bed  at 
Bolivar  on  the  Conemaugh  river  is  used  in  the  manufacture 
of  gas-retorts,  being  mixed  with  a non-xrlastic  clay,  belong- 
ing higher  up  in  the  series.  Its  excellence  seems  to  be  lo- 
cal. A very  excellent  plastic  clay  is  found  at  Pew  Geneva 
in  the  Terrace  deposit.  It  is  emx)loyed  largely  in  the  manu- 
facture of  pottery  at  Greensboro’,  on  the  Monongahela 
river.  Good  clays  for  the  manufacture  of  ordinary  brick 
are  found  at  most  localities  in  the  subsoil. 

Of  the  non-plastic  fireclays  there  seem  to  be  but  two, 
that  are  of  sufficiently  wide  distribution  to  be  economically 
important.  The  lower  of  these,  at  but  a short  distance 
above  the  Brookmlle  coal  bed.,  is  found  along  the  west  face 
of  Chestnut  ridge  in  Fayette  county.  It  is  from  light  to 
dark  brown,  very  hard  and  makes  a very  durable  firebrick. 
It  is  manufactured  into  brick  at  Lemont,  Dunbar,  and  Con- 
nellsville. These  brick  are  quite  as  durable  as  those  made 
on  the  Ohio  river  and  but  little  less  so  than  the  Mount 
Savage  brick.  Their  inferiority  to  the  latter  is  due  largely, 
no  doubt,  to  lack  of  care  in  selecting  the  clay.  This  is  an 
important  bed  and  is  persistent  even  to  West  Virginia. 

The  Bolivar  fireclay  has  a wide  reputation,  and,  at  one 
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time,  the  brick  made  from  it  were  thought  to  be  hardly  in- 
ferior to  those  from  the  Mount  Savage  region.  It  is  well 
shown  in  the  vicinity  of  Bolivar  on  the  Conemaugh  river, 
where  for  many  years  it  has  been  digged  to  be  made  into 
firebrick.  Unfortunately,  the  high  price  which  firebrick 
commanded  prior  to  the  panic  of  1873,  induced  the  owners 
of  the  Bolivar  works  to  relax  the  care  used  in  selecting  the 
clay,  so  that  the  bricks  became  inferior  and  their  reputa- 
tion was  almost  ruined. 

This  clay  belongs  at  a few  feet  below  the  Upper  Freeport 
coal  Toed.  In  Westmoreland  county  it  was  seen  near  Boli- 
var, on  Laurel  run  near  the  base  of  Laurel  ridge  in  Ligonier 
township,  and  at  several  other  localities  further  south 
along  that  ridge  ; but  along  Chestnut  ridge  it  was  not  seen 
within  the  county  exce^Dt  near  Bolivar.  But  in  Fayette 
county,  along  the  valley  of  Indian  creek,  this  clay  seems 
to  be  persistent,  having  been  seen  at  many  localities.  It  is 
present  south  from  the  Youghiogheny  river  at  several 
places  as  may  be  seen  by  reference  to  the  description  of 
Henry  Clay  and  Stewart  townships  of  Fayette. 

Analyses  of  two  samples  were  made  by  Mr.  A.  S.  Mc- 
Creath,  as  follows  : 

I.  Eobert  Hall,  Ligonier  T.,  Westmoreland  Co. 

II. , Potter,  Stewart  T.,  Fayette  Co. 


I. 

II. 

Silica, 

55.(180 

52.230 

Alumina, 

29.180 

31.310  i 

Protoxide  of  iron, 

.837 

1.008 

Titanic  acid, 

1.490 

1.680 

Lime, 

.130 

.130 

Magnesia, 

.180 

.165 

Alkalies, 

.245 

.720 

Water, 

12.490 

13.190 

100.232 

100.433 

In  composition  this  clay  approaches  very  closely  to  that 
obtained  at  Mount  Savage.  Mr.  Franklin  Platt  has  made 
extended  comparisons  of  the  fireclays  of  Pennsylvania  with 
those  from  other  localities,  as  may  be  seen  by  reference  to 
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liis  report  on  Clearfield  and  Jellerson  counties.  For  liis 
results  the  reader  is  referred  to  that  report. 

Glass-sand.  Glass- sand  of  excellent  quality  occurs  at 
New  Geneva  and  Belvernon  on  the  Mouongahela  and  at 
Perry opolis  on  the  Yonghiogheny,  in  the  terrace  deposits. 
The  sand  at  New  Geneva  as  well  as  that  at  Perry  opolis 
has  been  used  in  glass-making  and  at  one  time  successful 
factories  were  in  operation  at  both  places.  The  sand  ob- 
tained at  Belvernon  on  the  Fayette  side  of  the  Monongahela 
is  somewhat  inferior  to  that  which  is  obtained  on  the  oppo- 
site side  of  the  river  and  is  no  longer  digged. 

Sand  for  glass-making  and  other  purposes  is  made  by 
grinding  up  sandstone  at  Dunbar,  Layton  and  Sandworks 
in  Fayette  county.  At  Dunbar  the  upper  portion  of  the 
Pottsville  conglomerate  is  used  ; at  the  Sandworks,  two 
miles  above  Connellsville  on  the  Yonghiogheny,  the  rock 
is  evidently  the  Clarion  sandstone  ; while  at  Layton  one  of 
the  Lower  Barren  sandstones  is  taken. 
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Chapter  XYIII. 

Surface  Geology  of  Southwest  Peha’-stlyahia. 

The  region  referred  to  in  this  chapter  embraces  the  coun- 
ties of  Fayette,  Westmoreland,  Washington  and  Greene, 
with  portions  of  Allegheny  and  Beaver.  Within  this  area, 
no  traces  of  glacial  drift  occur,  except  along  the  banks  of 
the  Ohio  river,  where  such  material  is  found  in  the  terraces, 
having  been  brought  down  from  more  northern  counties  by 
the  Allegheny  and  Beaver  rivers. 

The  measurements  given  in  this  chapter  were  made  Avith 
the  aneroid  barometer,  using  some  spirit -leveled  line  as  the 
immediate  base.  In  nearly  every  case,  the  measurements 
Avere  made  tAvice  and  few  measurements  are  given  aside  from 
those  AAdiich  Avere  verified  in  this  manner,  and  AAdiere  the 
verification  Avas  not  made  the  fact  is  stated. 

I.  Benches  along  Cheat  liimr  and  its  Vicinity. 

The  Cheat  and  Monongahela  rivers  unite  at  about  two 
miles  north  from  the  line  betAveen  Pennsylvania  and  West 
Virginia.  In  the  peninsula  between  these  rwers  and  west 
from  Chestnut  ridge,  a line  of  liigli  knobs  begins  about  a 
mile  Avest  of  south  from  the  mouth  of  Cheat  river  and  con- 
tinnes  soutliAvardly  to  a little  Avay  beyond  MorgantoAvn  in 
West  Virginia.  These  hills  are  nearly  alike  in  height  and 
rise  to  about  600  feet  above  the  rivers  at  their  junction. 
They  are  rudely  conical  and  their  sides  are  terraced. 

Stewart  stoion  Terr  awes.  Very  near  the  top  of  one  of  these 
and  about  three  miles  from  Cheat  river  is  the  village  of 
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Stewartstown,  wliere,  at  525  feet  above  tlie  river,  there  is  a 
distinct  l)ench,  which  is  the  highest  between  Chestnnt  ridge 
and  the  Monongahela.  Descending  from  this  irlace  to  either 
stream  the  following  series  of  benches  may  be  seen  : 


Feet  above  river. 

Feet  above  tide. 

Tenth  bench, 

525 

1,205 

Ninth  Vjench, 

4C5 

1,235 

Eighth  Ijench, 

425 

1,195 

Seventii  bench, 

300 

1,130 

Sixtli  Viench, 

330 

1,100 

Fifth  lienoh, 

280 

1,050 

Fourtli  lienoh, 

210 

980 

Thii’d  bench,  

180 

950 

Second  bench, 

80 

850 

First  bench, 

20 

790 

Ice's  Ferry.  Descending  from  the  State  line  to  Ice’s 
ferry  on  Cheat  river,  about  nine  miles  from  the  Mononga- 
hela, one  sees  the  first,  second,  third,  sixth,  seventh  and 
eighth  benches  of  the  series  just  given,  but  the  fourth  and 
fifth  have  been  so  disguised  by  erosion  that  they  cannot  be 
recognized.  The  benches  mentioned  are  perfectly  distinct, 
but  above  the  thhd  there  are  no  transported  fragments. 
The  higher  benches  to  the  sixth  are  covered  by  an  irregular 
deposit  of  sand  with  more  or  less  clay,  but  the  eighth  shows 
no  clay.  On  the  opposite  side  of  the  river  one  finds  rolled 
and  polished  stones,  mostly  of  small  size,  occurring  in 
great  numbers  up  to  the  level  of  the  thhd  bench,  but  there 
they  suddenly  disappear. 

Line  Ferry.  Here  at  three  miles  from  the  mouth  of  the 
river,  the  seventh,  eighth  and  ninth  benches  of  the  Stewarts- 
town  series  are  distinct  on  the  West  Virginia  side  of  the 
river,  but  the  lower  ones  have  been  removed  or  are  dis- 
guished  by  erosion. 

In  descending  to  this  ferry  from  the  north,  one  has  diffi- 
culty in  recognizing  any  of  the  benches,  as  the  hiU  is  abrupt 
and  covered  l)y  wood  ; but  rolled  stones  appear  suddenly 
and  in  great  numl3ers  at  210  feet  above  the  river  and  in- 
crease in  number  as  well  as  size  thence  to  the  surface  of  the 
stream  ; Avhile  on  the  opposite  side  of  the  river,  the  trans- 
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ported  fragments  are  nnmerons  np  to  tlie  level  of  the  fifth 
bench.  On  both  sides,  the  higher  benches  are  covered  with 
sand,  showing  no  polished  fragments,  but  containing  many 
small  pieces  of  rock  belonging  to  the  immediate  vicinity, 
which  have  been  little  affected  by  weathering  and  do  not 
appear  to  have  been  subjected  to  the  action  of  running 
water  in  any  manner. 

Benches  along  the  Monongaliela  River ^ between  State 
Line  and  Georges  Creek. 

Crossing  the  ferry  at  the  month  of  Cheat  river  and  taking 
the  hill  road  to  N’ew  Geneva,  one  reaches  the  third  bench 
at  half  a mile  from  the  river.  It  is  covered  by  coarse  sand 
mingled  with  clay,  which  has  bowlders  scattered  thronghont 
the  whole  mass.  The  fragments  cease  at  280  feet,  the  level 
of  the  fifth  bench.  The  eighth  bench  is  reached  at  the  first 
cross-roads,  somewhat  more  than  a mile  from  Cheat  river, 
and  is  covered  by  a deposit  of  sand,  whose  depth  has  not 
been  ascertained.  A flat-topped  hill  near  by  marks  the 
level  of  the  ninth  bench. 

Barely  half  a mile  further  on  toward  New  Geneva  there 
are  several  sand-banks  and  clay  pits  on  the  fifth  l)ench. 
The  pits  yield  a very  good  fireclay  which  is  emi^loyed  at 
the  potteries  in  Greensboro’,  on  the  opposite  side  of  the 
Monongaliela  river.  At  one  of  these  pits,  belonging  to  Mr. 
Eberhart,  the  detrital  covering  on  this  bench  is  33  feet  thick 
and  consists  of  sand,  11  feet,  clay,  22  feet,  but  the  bottom 
.of  the  deposit  has  not  been  reached.  At  the  other  pit, 
owned  by  Mr.  Bear,  the  detritus  is  not  less  than  35  feet 
thick  and  consists  largely  of  sand,  there  being  in  all  only 
from  3 to  10  feet  of  clay. 

At  a little  distance  beyond  the  clay-pits,  Mr.  Eberhart’ s 
house  is  reached  on  the  third  bench.  A well  at  the  house 
is  23  feet  deep  and  passes  through  nothing  but  sand.  At 
a few  rods  further  north  along  the  road,  the  rocky  shelf  of 
the  third  bench  is  shown  and  the  deposit  covering  it  is 
found  to  be  35  feet  thick  from  the  curb  of  Mr.  Eberhart’ s 
well.  The  fourth  bench  is  hopelessly  disguised  by  erosion 
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and  tlie  detritus  seems  to  be  continuous  from  tlie  top  of  tlie 
fifth  to  the  shelf  of  the  third  bench.  Throughout  the  whole 
mass  bowlders  are  profusely  distributed. 

On  Mr.  Eberhart’ s property  a black  clay  occurs  in  the 
covering  of  the  fifth  bench  and  is  known  as  the  “swamp 
clay,”  owing  to  the  large  quantity  of  half  rotted  wood 
which  it  contains.  Here,  amid  the  fragments  of  wood,  the 
cnpule  of  an  acorn  was  found  with  a number  of  what  Avere 
thought  to  be  black  haw  berries.  The  latter  Avere  thor- 
oughly carbonized,  but  the  acorn  cup  was  still  tough  and 
it  was  long  kept  as  a curiosity. 

This  fifth  bench  is  continuous  along  the  river  front  from 
the  State  line  to  Georges  creek,  except  Avhere  broken  by 
streams,  but  sometimes  it  is  so  defaced  by  erosion  as  to  be 
recognizable  only  Avith  difficulty.  It  is  handsomely  j)re- 
served  at  Greensboro’,  on  the  oxrposite  side  of  the  river, 
where  it  sIioavs  vast  numbers  of  rolled  stones. 

The  clayj  digged  by  Messrs.  Eberhart  and  Bear,  brings 
one  dollar  per  ton  delivered  at  the  pits,  and  it  is  so  good 
that  it  has  given  a high  reiDutation  to  the  Greensboro’  pot- 
teries. The  glass-sand  from  the  same  deposit  is  as  good  as 
the  clay,  and  in  former  times,  the  Geneva  glass-works  were 
as  successful  as  the  Greensboro’  ]30tteries  are  now. 

3.  Benches  along  the  Monoiigahela  Blmr,  between  Georges 
Greek  and  Redstone  Greek. 

Between  the  mouths  of  these  streams  few  neAv  measure- 
ments Avere  made  durmg  1876-7,  and  some  of  those  made 
during  1875  are  reproduced  here  from  the  report  for  that 
year.  Some  of  these  have  been  verified  by  repetition. 

BeloAv  Greensboro’  on  the  river  liill,  benches  occur  at  20, 
180,  205  and  310  feet  above  the  ordinary  stage  of  Avater.  At 
the  mouth  of  Whiteley  creek,  Greene  county,  the  third  of 
the  Stewartstown  series  is  very  distinct,  and  can  be  folloAved 
up  the  creek  to  the  village  of  MapletOAvn.  Polished  frag- 
ments are  numerous  all  the  way.  At  the  mouth  of  Muddy 
creek  the  fifth  bench,  covered  with  rolled  and  jpolished 
stones,  is  handsomely  shown,  and  along  the  creek  it  is 
perfect  as  far  as  Carmichael’ s,  Avhere  the  coating  is  as  thick 
as  it  is  at  the  river. 
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On  Pumpkin  run  tlie  same  terrace  is  seen,  and  sliows  tlie 
same  characters  as  on  Muddy  creek.  At  the  month  of  Ten- 
mile  creek,  the  first,  third,  and  fifth  of  the  Stewartstown 
series  are  shown,  together  with  one  at  30  feet  above  the 
fifth,  which  seems  to  be  measurably  persistent ; Avhile  at 
two  miles  from  the  river,  in  Washington  county,  the  eighth 
bench  was  seen. 

The  benches  are  distinct  on  both  sides  of  the  river,  and 
at  many  places  the  stream  has  cut  its  channel  way  through 
them,  just  as  the  present  channel  Avay  has  divided  the 
“bottom,”  so  as  to  throw  it  partly  on  one  side,  and  partly 
on  the  other. 

Jf..  Benches  along  Monongahela  Rmer  hetween  Redstone 
Greek  and  Pittsburg. 

Below  the  mouth  of  Redstone,  the  benches  are  hand- 
somely shown  on  both  sides  of  the  river,  and  at  Belvernon 
the  deposit  covering  the  third  has  been  opened  to  procure 
glass-sand  for  the  extensive  glass-Avorks  near  that  village. 
The  structure  of  the  deposit  at  these  excavations  is  given 
in  detail  in  Report  K.  The  character  of  the  material  varies 
greatly  and  the  thickness  of  the  deposit  is  from  35  to  45 
feet.  The  sand  is  of  very  excellent  quality. 

At  Monongahela  City  the  third  and  fifth  benches  are  at 
190  and  320  feet  above  low  Avater  mark  or  at  an  absolute 
altitude  of  1110  and  1190  feet  above  tide.  BetAveen  the 
third  and  fifth  there  is  a bench  at  290  feet  above  the  river, 
but  it  is  so  ill-defined  that  its  existence  seems  to  be  uncer- 
tain ; but  further  doAvn  the  river  it  is  distinct,  for  a bench 
holding  that  place  is  reitorted  from  Peter’s  creek  and 
Thompson’s  run.  The  third  bench  is  Avell  marked  further 
doAvn  the  river,  being  that  along  Avhich  the  Pennsylvania 
Railroad  runs  from  just  below  Braddock’s  station  almost  to 
Pittsburg. 

The  loAvest  bench  at  Monongahela  City  is  40  feet  above 
the  river  or  750  feet  above  tide.  Along  this  bench,  which 
is  the  river  “bottom,”  the  Baltimore  and  Ohio  Railroad 
runs  for  a considerable  part  of  the  distance  beloAv  the 
mouth  of  the  Youghiogheny  river.  It  is  the  bench  by  the 
river  side  at  Pittsburg. 
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5.  Benches  on  Georges  Creek. 

Along  tills  stream,  the  third  and  fifth  benches  of  the 
Stewartstown  series  are  persistent,  but  rise,  so  that  at 
Sinithfield  the  fifth  is  304,  and  the  third  200  feet  above  the 
river  at  tlie  month  of  the  creek.  The  eighth  bench  is 
shown  near  Morris’  Cross-roads  on  the  south  side  of  the 
creek,  where  its  absolute  level  is  the  same  as  at  Stewarts- 
town. 

Between  Sinithfield  and  Uniontown  the  third,  fifth  and 
sixth  benches  are  seen  to  be  persistent  along  the  east  side 
of  Brush  ridge,  which  marks  the  course  of  the  Saltsbiirg 
axis.  Blit  in  ascending  the  creek,  the  fifth  has  shown  a 
constant  increase  in  elevation,  so  that  as  the  divide  between 
Georges  and  Redstone  creeks  is  approached,  that  bench 
takes  the  place  of  the  sixth  and  finally  becomes  merged 
into  the  seventh.  According  to  the  barometer,  the  eighth 
bench  is  somewhat  higher  here  than  at  the  mouth  of  Cheat 
river,  being  1206  feet. 

6.  Benches  on  Bedstone  Creek. 

It  is  difSciilt  to  follow  the  benches  along  this  stream, 
for,  from  the  river  to  Upper  Middletown,  the  valley  is  very 
narrow  and  the  benches  are  indistinct.  The  bencli,  on  which 
Uniontown  is  built,  is  evidently  the  same  with  the  third  of 
the  Stewartstown  series,  which,  at  the  mouth  of  the  creek, 
is  the  highest  bench  carrying  polished  fragments.  On  the 
road  leading  from  Uniontown  to  Connellsville,  the  eighth 
bench  is  reached  very  soon  after  leaving  the  National  road, 
and  it  is  again  exposed  near  Lem  out  furnace,  four  miles 
from  Uniontown,  where  the  sixth  bench  is  finely  preserved 
at  90  feet  below  it. 

The  eighth  bench  is  thoroughly  persistent  throughout 
the  Redstone  valley,  along  the  base  of  Chestnut  ridge,  but 
it  becomes  a little  obscure  near  the  summit  south  from 
Mount  Braddock,  which  is  the  divide  between  the  waters 
of  Dunbar  creek  and  those  of  the  Redstone. 

On  the  old  Pittsburg  road,  leading  from  Uniontown  to 
Upper  Middletown,  the  eighth  bench  is  well  shown,  and. 
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at  tlie  summit,  the  tenth  is  reached.  The  latter  seems  to 
be  the  chief  plain  along  the  east  side  of  Brush  ridge. 

7.  Benches  along  the  National  Road. 

Behoeen  Uniontoion  and  the  Monongahela  River.  On 
this  road  the  eighth  bench  is  reached  at  the  Poor  House, 
almost  immediately  west  from  Uniontown.  The  tenth  is 
seen  at  the  schoolhouse,  three  miles  from  Uniontown,  and 
a rude  survey  of  the  region,  made  with  the  level  from  this 
point,  shows  that  bench  to  be  the  prominent  plain  on  the 
ridge. 

The  ninth  bench  is  reached  on  the  hill  holding  the  east- 
ern outcrop  of  the  Pittsburg  coal  bed,  and  thence  along 
Dunlaps  creek  it  is  distinct  during  the  passage  of  that 
stream  through  the  arch  of  the  Saltzburg  axis. 

Nine  miles  from  Uniontown,  a higher  bench  than  any 
seen  at  Stewartstown  is  reached,  and  is  marked  by  a num- 
ber of  flat-topped  hills  in  the  vicinity.  It  is  60  feet  higher 
than  the  tenth,  or  1350  feet  above  tide,  and  is  the  eleventh 
of  the  series.  The  tenth  bench  is  reached  again  at  Cooley’s 
hiU,  and  for  a considerable  distance  beyond  that  the  road 
runs  on  the  ninth,  which  is  very  handsomely  deflned. 

Thence  to  the  toll-gate,  Avithin  a mile  of  Brownsville,  the 
country  is  so  cut  up  by  erosion  that  nothing  can  be  deter- 
mined ; but  beyond  the  gate,  the  river  is  seen  and  the  road 
falls  to  the  eighth  bench,  which  has  an  absolute  altitude  of 
1185  feet,  if  the  engineers’  station  at  West  BroAvnsville  was 
accurately  identifled.  The  other  benches  are  sutflciently 
distinct  along  the  river  above  BroAvnsville. 

Between  the  Monongahela  River  and  Washington.  On 
the  west  side  of  the  river  the  eighth  bench  is  reached  at  one 
mile  from  the  river  and  continues  the  important  bench  until 
one  comes  to  the  village  of  Kreppsville,  where,  at  a short 
distance  north  from  the  road,  the  ninth  is  seen  at  1225  feet. 
The  road  soon  rises  to  that  level  and  follows  it  to  near  Cen- 
terville. At  Centerville  it  is  again  on  this  bench  and  a 
higher  one  is  seen  north  and  south  from  the  village  at  1245 
feet,  while  still  further  north  is  the  tenth  at  1285  feet. 

At  Beallsville,  the  tenth  is  seen  to  be  the  important  bench 
17— KKK. 
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both  north  and  south  from  the  pike.  Just  west  from  that 
village  is  a high  hill  extending  north  and  south,  which 
seems  to  be  a dividing  ridge  between  the  benches  of  the 
Monongahela  and  those  belonging  to  the  Chartiers  Valley, 
though  it  is  broken  by  Pike  run  at  a little  way  north  from 
the  N ational  road.  On  this  hill  one  rises  to  1420  feet  and  1445 
feet  above  tide,  two  splendid  benches,  while  the  top  of  the 
hill  is  little  less  than  1500  feet. 

These  higher  benches  are  shown  on  the  west  side  of  the 
hill  and  again  in  ascending  to  Hillsborough,  where  an- 
other is  seen  at  1475  feet,  and  the  top  of  the  hill  is  1505 
feet. 

Between  Hillsborough  and  the  second  mile-post  east  from 
Washington,  the  road  oscillates  between  the  1380  and  the 
1445  feet  benches.  Beyond  that  post,  the  surface  falls  oil 
and  one  comes  down  to  the  valley  of  Chartiers  creek.  The 
railroad  depot  at  Washington  is  very  near  the  place  of  the 
sixth  bench. 

8.  Benches  on  Chestnut  Ridge  South  from  the  Youghio- 

gheny  Miner. 

Hear  Springhill  furnace,  the  eighth  bench  stands  out 
from  the  mountain  side  for  more  than  400  yards  on  the 
south  side  of  Drague’s  hollow.  It  is  very  distinct  thence 
southwards  to  the  State  line.  This  bench  remains  quite 
distinct  as  far  north  as  the  middle  of  Georges  township, 
but  thence  northward,  within  the  area  of  Redstone  creek, 
the  lower  rocks  have  been  removed  by  erosion  and  only 
the  hard  Pottsville  conglomerate  remains  to  form  the  face 
of  the  mountain.  Where  that  rock  forms  the  face  of  the 
ridge,  no  such  traces  of  the  benches  remain  as  would  serve 
to  identify  them. 

On  the  summit  of  the  National  road  the  surface  is  covered 
by  a reddish  sand  almost  free  from  clay.  This  point  is 
about  2400  feet  above  tide.  A well  marked  level  occurs  on 
the  Seaton  road,  180  feet  higher,  which  extends  along  that 
road  for  nearly  two  miles  south  from  the  pike,  and  is 
covered  with  loose  sand  from  disintegration  of  the  Pocono 
sandstone. 
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Some  of  tlie  low  gaps,  which  extend  to  but  a short  dis- 
tance below  the  summit  are  beantifnlly  terraced.  The 
gorges  of  the  larger  streams  are  nsnally  so  narrow  and 
have  walls  so  abrupt  that  no  traces  of  benches  remain  and 
it  is  doubtful  whether  any  ever  could  have  existed  in  the 
most  of  them. 

9.  Benches  along  the  Youghiogheny  Miver. 

At  McKeesport  the  river  “bottom”  is  765  feet  above 
tide  ; from  that  point  it  is  continuous  to  Connellsville,  at 
the  mouth  of  the  Chestnut  ridge  gap,  where  it  is  894  feet 
above  tide. 

Opposite  Connellsville  a fine  bench  is  seen  at  barely  200 
feet  above  the  stream,  which  is  covered  by  a thick  coat  of 
debris  containing  many  huge  fragments,  all  of  them  having 
rounded  surfaces.  The  same  bench  occurs  at  Perryopolis, 
where  at  one  time  sand  was  obtained  for  glass-making. 

This  terrace  rises  much  more  slowly  than  the  river  bed 
above  Connellsville,  for  at  Ohiopyle  Falls  it  is  barely  140 
feet  above  the  river.  While  this  bench  was  the  bed,  the 
river  flowed  directly  across  the  neck  of  the  peninsula  at 
the  falls. 

At  Confluence,  at  the  east  end  of  the  gap  through  Laurel 
ridge,  the  river  bottom,  which  is  only  765  feet  at  McKees- 
port, is  1346  feet  above  tide.  A fine  bench  was  seen  south- 
west from  Confluence  at  1820  feet  above  tide. 

10.  Benches  in  Westmoreland  County  West  from  Chest- 
nut Ridge. 

On  the  Bedford  pike,  half  a mile  west  from  Jacksonville 
and  near  the  west  line  of  the  county,  there  is  a bench  at 
1190  feet  above  tide,  the  eighth  of  the  Stewartstomi  series  ; 
while  at  the  village  is  one  at  1230  feet,  the  ninth.  These 
are  well  shown  both  north  and  south  from  the  pike,  while 
the  tenth  is  distinct  north  trom  Penn  station  on  the  Penn- 
sylvania Eailroad.  West  from  Greensburg  the  twelfth  is 
seen  at  1380  feet ; the  ninth  at  1242  feet. 

Northward  from  Greensburg  on  the  road  to  New  Salem, 
benches  were  found  at  1185,  1270  and  1300  feet.  At  New 
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Salem  the  highest  point  is  on  the  eleventh  bench,  which  in 
that  portion  of  the  county  is  of  wide  extent. 

Near  Latrobe  on  the  Bedford  pike,  benches  were  found 
at  1050,  1105,  1185  and  1240  feet  above  tide,  representing 
the  fifth,  sixth,  eighth  and  ninth  of  the  Stewartstown  series. 
The  highest  plain  near  the  pike  is  about  1450  feet  above 
tide. 

11.  Benches  in  the  Ligonier  Valley. 

On  the  National  Road.  There  was  no  way  of  verifying 
the  measurements  made  along  this  road  and  the  only  base 
is  the  determination  of  the  summit  of  Chestnut  ridge,  made 
during  the  survey  for  the  National  road.  Between  that 
summit  and  Farmington  the  following  benches  were  seen : 
2155,  2060,  1965,  1880  feet  above  tide. 

South  from  the  National  road,  the  Laurel  ridge  loses  its 
mountain  character  and  breaks  doAvn  into  a level  country 
known  as  the  “Glades,”  which  reaches  over  into  West 
Virginia.  Though  thus  breaking  down  the  ridge  loses 
little  of  its  height,  and  the  “Glades”  are  not  far  from  2200 
feet  above  tide.  In  general  character  this  plain  is  like  the 
benches. 

Near  the  Loyalhanna.  Between  Ligonier  and  Stalils- 
town,  on  the  divide  between  Four-mile  run  and  the  Loyal- 
hanna, the  following  benches  were  found  : 1690,  1570,  1520, 
1480,  1390,  1245  feet  above  tide.  These  measurements  were 
verified  by  reference  to  the  levels  of  the  Ligonier  and  La- 
trobe railroad  at  Ligonier. 

N.  Benches  in  Somerset  County. 

Within  sight  of  Myersdale  on  the  Pittsburg  and  Cumber- 
land railroad,  there  are  three  well-defined  benches  at  2123, 
2288,  and  2323  feet  above  tide,  as  determined  by  barometer 
from  the  railroad  level  at  the  station.  These  benches  are 
persistent  throughout  this  portion  of  Somerset  county. 


Resume  of  the  facts. — Looking  now  at  the  facts  thus  far 
given,  we  see  that  they  show  the  existence  of  two  sets  of 
benches,  in  one  of  which,  the  higher,  the  individuals  show 
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an  almost  unvarying  level,  wliile  in  tlie  otlier  or  lower  set, 
the  members  have  no  definite  altitude  with  resjDect  to  tide, 
but  vary  much  in  level  as  do  the  beds  of  the  streams  along 
which  they  are  found.  Arranged  in  tabular  form,  we  have 
first : — 


The  Benches  of  the  Upper  Series. 

Above  tide. 


1.  Chestnut  Ridge,  Seaton  road,  C,580' 

2.  Chestnut  Ridge,  National  road, 2,400' 

3.  To])  bench,  Somerset  county, 2,323' 

4.  Middle  bench,  Somerset  county, 2,288' 

5.  Bottom  bench,  Somerset  county, 2,123' 

6.  Bench  near  Confluence, 1,820' 

7.  Sixth  bench  of  Loyalhanna, 1,690' 

8.  Fifth  bench  of  Loyalhanna, 1,570' 

9.  Fourth  bench  of  Loyalhanna, 1,520' 

10.  Third  bench  of  Lojadhauna,  also  at  Hillsborough 

and  Beallsville, 1,475' 

11.  National  road,  Washington  county, 1,445' 

12.  National  road  in  Washington  county, 1,425' 

13.  Second  Loyalhanna  bench,  also  National  road  near 

Beallsville  and  Hillsboro’, ] ,380' 

14.  National  road  east  from  Brownsville, 1,350' 

15.  Tenth  bench  of  Stewartstown  series, 1,290' 

16.  Intermediate  bench,  Dunbar  Creek,  Possum  Creek, 

Greensburg, 1,270' 

17.  Ninth  bench  of  Stewartstown  series,  first  Loyal- 

hanna bench,  1,240 

18.  Eighth  bench  of  Stewartstown  series, 1,195' 

19.  Seventh  bench  of  same  series, 1 , 130' 

20.  Sixth  bench  of  same  series, 1 , loO' 


The  elevation  of  low  water  at  Pittsburg,  as  used  by  the 
City  Surveyor’s  office,  is  099  feet  above  mean  tide. 

The  altitudes  given  in  the  table  are,  as  nearly  as  may  be, 
the  mean  of  the  measurements.  At  the  same  time,  no  bench, 
except  No.  17,  shows  any  material  variation,  and  I am  in- 
clined to  believe  that  I have  confounded  there  two  benches 
lying  close  together.  The  benches  from  the  National  road 
in  the  Ligonier  valley  have  been  omitted  because  their  posi- 
tion was  not  determined  with  certainty. 

The  variations  in  level  observed  in  the  individual  benches  of 
this  series  are  so  slight,  except  in  No.  17,  that  I think  them 
due  either  to  variations  in  the  barometer  or  to  the  fact,  that, 
in  every  case,  I attempted  to  take  the  highest  point  on  the 
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beiicli,  so  as  to  determine  tbe  top  of  tlie  detrital  deposit. 
As  that  deposit  has  sutfered  more  or  less  from  erosion,  one 
cannot,  even  with  the  best  of  instruments,  get  a series  of 
measurements  which  will  tally  accurately.  The  extreme  of 
variation  even  in  No.  17  is  barely  20  feet,  so  that  one  is  fully 
justified  in  regarding  these  benches  as  practically  horizontal. 

On  these  benches  the  deposit  consists  of  sand  with  oc- 
casionally a little  clay,  the  sand  greatly  predominating. 
No  rolled  or  polished  fragments  of  rock  occur ; and  such 
fragments  as  were  seen  belong  altogether  to  rocks  found  in 
the  immediate  vicinity.  There  is  no  evidence  that  running 
water  had  ever  passed  over  these  plains,  so  that  if  the  water 
were  moving  its  effects  must  have  been  within  a limited 
space. 

The  lower  series  of  benches  includes  those  which  have  no 
fixed  level,  but  are  preciously  analogous  to  the  “bottoms  ” 
of  the  streams  which  How  below  them.  In  tabular  form 
this  series  may  be  given  as  follows : 


1.  Fifth  bench  of  Stewartstown  series, 1,050' 

2.  Fourth  bench  of  same, 980' 

3.  Third  bench  of  same, 950' 

4.  Second  bench  of  same, 850' 

5.  First  bench  of  same, 790' 


Tlie  elevations  given  in  this  list  are  those  observed  at  the 
mouth  of  Cheat  river,  and  are  used  only  to  show  the  in- 
tervals between  the  benches  at  a locality,  where  the  series 
is  well  exposed. 

It  has  been  said  that  no  absolute  altitudes  can  be  assigned 
to  members  of  this  series  ; the  lowest  bench  is  790  feet  at 
the  mouth  of  Cheat  river,  but  at  Pittsburg  it  is  only  765 
feet ; the  third  bench  is  950  feet  at  mouth  of  Cheat,  and 
920  feet  at  mouth  of  Turtle  creek  in  Allegheny  count}''. 
The  variations  on  Georges  creek,  the  Youghiogheny,  and 
many  other  streams  fully  illustrate  the  great  changes  in 
altitude. 

As  mentioned  in  Report  K (1875),  these  lower  benches 
are  merely  shelves  cut  out  of  the  rock,  on  which  are  spread 
thin  deposits  of  irregularly  stratified,  or,  in  many  cases, 
wholly  unstratified  detritus.  At  some  localities  the  lower 
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portion  is  almost  wholly  clay,  and  the  upper  portion  sand, 
bnt  nsnally  one  of  these  occurs  in  pots  in  the  other. 

Transported  fragments,  polished,  appear  with  this  series. 
Those  in  the  Monongahela  river  benches  have  been  brought 
from  the  south  and  east,  for  no  rocks  are  represented  except 
snch  as  occur  in  the  mountains  traversed  by  tributaries  to 
the  Youghiogheny  and  Monongahela.  The  detrital  cover- 
ing is  greatest  on  the  third  and  fifth  benches,  where  it  is  of 
considerable  economic  importance,  the  third  yielding  the 
glass-sand  of  Belvernon,  and  the  fifth,  the  giass-saiid  of 
Perry opolis  and  the  fireclay  of  New  Geneva. 

The  upper  limit  of  rolled  stones  shows  some  perjdexing 
variations,  which  can  be  accounted  for,  in  most  instances, 
only  by  supposing  that  the  higher  benches  of  the  series 
have  been  eroded  from  one  side  of  the  stream.  On  Cheat 
river,  near  Ice’s  ferry,  nine  miles  from  the  month  of  the 
river,  the  upper  limit  is  the  third  ; near  the  Line  ferry  on 
the  same  river,  no  fragments  occur  on  the  north  side  above 
the  fourth,  though  on  the  opjDosite  side  they  are  numerous 
np  to  the  fifth ; on  the  south  side,  at  Point  Marion,  the 
fourth  terrace  is  the  upper  line,  but  on  the  north  side  frag- 
ments are  numerous  up  to  the  fifth.  Along  the  Yonghio- 
gheny,  the  fifth  bench,  or  its  continuation,  is  the  upper  limit 
of  transported  fragments. 

After  passing  the  third  bench,  the  Monongahela  seems 
to  have  suffered  changes  in  its  channel  Avay.  BeloAv  Bel- 
vernon, there  is  distinct  evidence  that  it  now  follows  a very 
different  line  from  that  along  Avhich  it  flowed  Avhen  its  bed 
was  on  the  third  bench.  Near  Pittsburg  the  change  Avas 
more  serious.  Between  the  site  of  Braddocks-Field  and 
the  Allegheny,  the  river  followed  a direct  course,  the  old 
channel  being  followed  now  by  the  Pennsylvania  railroad 
from  Braddocks  station  to  near  Pittsburg.  The  present 
course  of  the  river  is  very  tortuous.  A similar  change  is 
shown  on  the  Youghiogheny  at  Ohiopyle  Falls,  Avhere  the 
old  channel  on  the  fifth  bench  crossed  the  neck  of  the 
peninsula,  while  the  new  channel  way  curves  round  that 
long  peninsula  and  makes  a close  horse-shoe  bend."^' 

* As  tlie  discussion  of  these  facts  has  no  practical  bearing,  I have  with- 
dravn  it  from  this  report  and  it  will  appear  elsewhere. 


Chaptee  XIX. 


The  Anticlinal  Axes  of  Southwestern  Pennsylvania  and 
their  Mutual  Relationship. 

The  following  anticlinals  have  been  described  in  Eeports 
K,  KK,  KKK,  as  occurring  within  the  districts  covered  by 
those  reports,  viz : the  counties  of  Greene,  Washington, 
Southern  Allegheny,  Westmoreland  and  Fayette  ; and  they 
run  in  rudely  parallel  lines  from  X.  X.  E.  to  S.  S.  W.  across 
the  region  in  the  following  order,  commencing  at  the  west : 

1.  Bulger. 

2.  Claysville. 

3.  Washington. 

4.  Pinhook. 

5.  Waynesburg. 

6.  Saltsburg. 

7.  Blahsville. 

8.  Chestnut  ridge. 

9.  Laurel  ridge. 

East  from  the  Laurel  ridge  to  the  Allegheny  mountains 
as  shown  in  the  reports  on  Cambria  and  Somerset  counties, 
the  important  axes  are  (taken  in  the  same  order  from  west 
to  east) : 

10.  Viaduct  axis. 

11.  Xegro  mountain. 

12.  Allegheny  mountains. 

Xos.  1 and  2 are  synonyms.  The  axis  is  shifted  east- 
ward in  northwestern  Washington  county  and  hereafter  it 
may  be  known  as  the  Bulger-Claysville  axis,  unless  it 
should  prove  to  be  identical  with  some  previously  named 
anticlinal  north  from  the  Ohio  river. 

In  Report  K,  the  Claysville  axis  was  hesitatingly  identi- 
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fied  witli  a distinct  anticlinal  crossing  the  Ohio  river  at 
Wood’s  run,  three  miles  below  Pittsburg.  As  will  be  seen 
by  reference  to  that  report,  much  obscurity  existed  respect- 
ing the  relations  of  the  Wood’s  Runand  AVashingtonaxes, 
and  the  latter  was  supposed  to  disappear  or,  at  least,  to  be 
merged  into  the  former  at  no  considerable  distance  north 
from  the  Ohio  river.  A reexamination  of  the  region 
shows  that  the  Washington  and  AYood’s  Pun  axes  are 
identical,  the  axis  having  been  shifted  southeastwardly 
near  the  line  of  the  Ohio  river,  and  that  to  this  shifting  is 
due  the  irregularity  of  dips  observed  near  the  river  in  Al- 
legheny county.  A precisely  similar  condition  exists  in 
Sewickley  township  of  AVestmoreland  county,  where  the 
AVaynesburg  axis  is  thrown  off  and  the  dips  have  been  so 
deranged  as  to  make  mining  very  complicated.  Prof.  I.  C. 
AYhite  has  shown  that  the  AA^ood’s  Run  axis  is  the  same 
with  the  Brady’s  Bend  anticlinal,  and  the  latter  name  must 
take  precedence  of  ‘ ‘ AA’’ ashington  ’ ’ which  I applied  to  it  in 
Report  K.  The  others  remain  as  previously  given,  so  that 
the  list  is  now : 

1.  Bulger-Claysville  axis. 

2.  Brady’s  Bend  axis.  AAmshington  of  Report  K. 

3.  Pinhook  axis.  Includes  Peter’s  Creek  of  Rep.  K. 

4.  AAmynesburg  axis. 

5.  Saltsburg  axis.  Fayette  County  axis  of  Rep.  K. 

6.  Blairsville  axis. 

7.  Chestnut  ridge. 

8.  Laurel  ridge. 

9.  Viaduct  axis. 

10.  Negro  mountain. 

11.  Allegheny  mountain. 

The  deportment  of  the  first  seven  axes  is  described  in  re- 
ports K and  KK,  where  I have  shown  that  they  do  not  follow 
dii’ect  lines,  but  that  at  irregular  distances  they  have  been 
shifted  toward  the  southeast,  while  the  general  course  or 
trend  is  north-northeast  and  south-southwest.  I have  shown 
also  that,  in  the  first  six,  the  altitude  diminishes  south- 
ward, though  owing  to  the  shallowing  of  the  synclinals  and 
the  general  elevation  of  the  whole  region  northward,  the 
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axes  seem  to  lose  strength  in  that  direction.  In  those  re- 
ports, it  is  shown  also  that  the  six  axes  terminate  south- 
ward en  echelon^  each  one  reaching  further  south  than  the 
one  adjoining  it  at  the  west.  Thus  the  Bulger-Claysville 
axis  practically  disappears  before  reaching  the  southern 
line  of  Washington  county  ; the  Brady’s  Bend  axis  is 
strong  at  that  line,  but  evidently  breaks  down  rapidly  after 
passing  into  West  Virginia ; the  Pin-Hook  axis  is  barely 
perceptible  on  South  Ten-mile  creek  in  Greene  county ; the 
Waynesburg  axis  has  almost  disappeared  at  the  southern 
border  of  Greene  county  ; wdnle  the  great  Saltsburg  axis, 
having  previously  either  absorbed  or  been  absorbed  by  the 
Blairsville  axis,  is  over-ridden  by  Chestnut  ridge  at  not 
more  than  ten  or  twelve  miles  south  from  the  State  line. 

The  anticlinals  within  the  coal-field  of  eastern  Oliio  show 
the  same  features. 

In  Report  KK,  the  axis  of  Chestnut  ridge  was  traced  to 
but  a short  distance  south  from  the  State  line.  A few  addi- 
tional notes  respecting  its  course  were  obtained  during  1877. 
In  Report  KK  it  is  mentioned  that  this  axis  is  thrown  off 
toward  the  southeast  near  the  line  between  Fayette  and 
Westmoreland  counties,  and  a hyi^othesis  is  there  offered 
to  show  that  the  line,  though  thrown  off,  is  not  broken. 
The  sidethrow  was  observed  at  the  headwaters  of  Jacob’s 
creek,  but  the  eastern  fold  is  very  gentle  there,  barely  more 
than  sufficient  to  cause  a flattening  of  the  dip  and  to  bring 
up  the  U2yper  Freeport  coal  Toed  on  Four-mile  run  in  appa- 
rently a most  abnormal  manner.  On  the  Loyalhanna  and 
Conemaugh,  there  is  a gentle  anticlinal  which  is  on  the  line 
of  this  offset,  but  the  relation  could  not  be  made  out  with 
absolute  certainty,  though  every  probability  seemed  to 
favor  tlie  supposition  that  the  Chestnut  ridge  of  Fayette 
county  gradually  dies  out  in  Westmoreland  county,  just  as 
the  Chestnut  ridge  of  Westmoreland  gradually  diminishes 
in  Fayette  until  it  is  an  insignificant  fold  at  Cognellsville 
on  the  Youghiogheny.  Each  portion  over-rides  the  other. 

Chestnut  ridge  attains  its  greatest  strength  very  near  the 
National  road  in  Fayette  county,  as  may  be  seen  by  refer- 
ence to  the  map,  for  there  a large  patch  of  the  Devonian 
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rocks  is  exposed  very  near  the  cresi  of  the  mountain.  But 
thence  southward  the  axis  diminishes,  the  outcrops  of  the 
Pottsville  conglomerate  gradually  approach  the  axial  jilane, 
and  at  length  before  reaching  the  gap  of  Cheat  river  that 
rock  crosses  the  crest  unbroken. 

But  just  south  from  tlie  gap  of  Cheat  river  the  axis  of 
Chestnut  ridge  seems  to  divide  and  its  relations  to  that  of 
Laurel  ridge  become  a little  obscure.  A strong  axis  con- 
tinues in  the  direct  line,  while  a somewhat  weaker  one, 
striking  olf,  follows  a rudely  southeast  course  toward  the 
Kingwood  axis  of  Prof.  W.  B.  Rogers,  which  is  the  Laurel 
ridge  of  Pennsylvania. 

The  direct  axis  of  Chestnut  ridge,  following  a southwest- 
ward  course,  constantly  decreases  in  height  south  from  the 
gap  of  Cheat  river.  On  Decker’s  creek  the  Pottsville  con- 
glomerate forms  the  arch  and  carries  on  it  patches  of  the 
Lower  Productive  Coal  Series.  Beyond  that  creek,  the 
flattening  of  the  fold  is  very  marked,  so  that  at  the  gap 
made  by  the  Tygart’s  Valley  river,  the  Pottsville  conglom- 
erate is  the  lowest  rock  exposed,  and  the  Lower  Produc- 
tive Coal  Series  passes  over  the  fold  unbroken ; while  at 
the  gap  made  by  the  West  Fork  of  the  Monougahela  river, 
the  anticlinal  is  but  slight,  being  crossed  by  the  Pittsburg 
coal  bed  and  barely  exposing  the  Upper  Freeport  in  the 
bed  of  the  river.  On  the  Staunton  and  Parkersburg  pike, 
west  from  W eston,  fully  200  feet  of  rock  are  shown  above 
the  Pittsburg  coal  bed  on  the  crest  of  the  axis,  and  the 
fold  has  become  so  insignifloant  as  to  have  no  effect  on  the 
topography,  the  dip  on  either  side  being  less  than  one  de- 
gree. Beyond  the  line  of  that  pike,  the  axis  has  not  been 
traced,  but  its  disappearance  may  be  looked  for  within  a 
distance  of  little  more  than  fifteen  miles. 

The  structure  of  the  region  between  this  and  the  eastern 
axes  in  northern  West  Virginia  is  exceedingly  complicated. 
There  is  no  room  for  doubt  that,  at  a very  little  way  south 
from  the  "gap  of  Cheat  river,  a new  axis  begins  which  cuts 
off  the  Ligonier  Valley  of  Pennsylvania.  This,  the  Preston 
axis  of  Prof.  W.  B.  Rogers,  clearly  follows  a course,  which 
must  soon  bring  it  into  the  Laurel  ridge  or  Kingwood  axis. 
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tlius  connecting  the  two  great  folds,  both  of  which  have 
diminished  greatly  in  importance.  This  conclusion  is  very 
much  strengthened  by  tbe  condition  observed  in  the  Ligo- 
nier  Valley  within  Pennsylvania.  By  reference  to  the 
first  chapter  of  this  report  it  will  be  seen  that  the  Ligonier 
Valley  shows  a constant  rise  southward  from  the  Loyal- 
hanna  to  the  State  line,  or  as  far  as  trustworthy  levels 
could  be  obtained.  It  is  mentioned  there  that  the  synclinal 
becomes  not  only  shallower  but  narrower  southward,  so 
that  it  must  point  out  at  no  considerable  distance  beyond 
the  State  line.  These  observations  harmonize  with  those 
of  made  by  the  Virginia  geologists  many  years  ago.  We 
may  therefore  regard  the  Ligonier  Valley  as  a canoe- 
shaped synclinal,  pointing  out  in  Preston  county  of  West 
Vu’ginia  ; while  south  from  the  gap  of  Cheat  river  another 
similar  synclinal  begins,  widening  and  deei^ening  south- 
ward, which  contains  the  ISTewburg  patch  of  the  Upper 
Productive  Coal  Series. 

The  axis  of  Laurel  ridge,  forming  the  eastern  boundary 
of  the  Ligonier  Valley  is  a stronger  axis  than  that  of  Chest- 
nut ridge,  and  the  Lower  Carboniferous  rocks  are  exposed 
along  the  crest  from  the  Conemaugh  river  to  the  State  line, 
except  at  the  National  road,  where  there  is  a band  of  the 
PottsviUe  Conglomerate.  This  axis  rapidly  decreases  in 
strength  southward  from  the  Youghiogheny  river,  for  at 
Sngar-loaf  mountain,  near  that  river,  the  Mountain  lime- 
stone is  near  the  top  of  the  knob,  whereas  on  the  National 
road  the  PottsviUe  Conglomerate  crosses  the  crest,  thongh 
the  altitude  is  considerably  less  than  that  of  Sugar-loaf 
summit. 

Laurel  ridge  axis  enters  West  Virginia  at  the  northeast 
corner  of  Preston  county,  or  very  near  the  angle  formed 
by  Pennsylvania,  Maryland  and  West  Virginia.  It  is  not 
the  Briery  axis  of  Prof.  W.  B.  Pogers,  bnt  is  the  same 
with  that  which  he  named  the  Kingwood  axis.  Its  course 
through  Preston  county  is  given  in  the  Virginia  Report 
for  1839,  bnt  no  details  respecting  its  course  through 
Tucker  county  are  accessilde.  It  is  however  suthciently 
clear  that  this  axis  suffers  a sidethrow  toward  the  east  not 
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far  south  from  the  line  of  the  Baltimore  and  Ohio  Rail- 
road, for  in  Randolph  county  of  West  Virginia  the  great 
Tygart’s  Valley  anticlinal  shows  at  its  western  base  the  re- 
mains of  a strong  axis,  which  flattens  the  dip  for  twelve 
miles  along  the  Staunton  and  Parkersburg  pike. 

That  this  interruption  of  the  dip  represents  the  Laurel 
ridge  or  Kingwood  axis  is  quite  clear.  The  great  Tygart’ s 
Valley  anticlinal  in  Randolph  county  of  West  Virginia, 
results,  according  to  Prof.  W.  B.  Rogers,  from  the  union 
of  the  Briery  and  Backbone  axes  of  West  Virginia  which 
lie  directly  east  from  the  Laui’el  ridge  axis.  Between  this 
great  anticlinal  and  that  of  Chestnut  ridge  there  is  no  fold 
along  the  Staunton  and  Parkersburg  pike,  unless  one  be 
represented  by  the  flattening  referred  to.  The  Laurel  ridge 
or  Kingwood  axis  has  been  traced  to  only  a few  miles 
south  from  the  line  of  the  Baltimore  and  Ohio  Railroad, 
and  where  it  is  crossed  by  the  Northwestern  pike,  west 
from  Evansville,  it  is  still  strong.  Had  it  continued  in  a 
straight  line  to  the  Staunton  and  Parkersburg  pike,  it 
should  have  reached  that  road  about  midway  between 
Weston  and  Buckhannon  ; but  no  evidence  of  any  anti- 
clinal exists  there.  On  the  contrary,  the  synclinal  between 
Chestnut  ridge  and  the  next  axis  east  occurs  between  those 
towns,  so  that  unless  Laurel  ridge  be  represented  by  the 
flattening,  that  great  axis  has  disappeared  before  reaching 
the  pike.  But  this  is  altogether  unlikely,  for  the  weaker 
axis  of  Chestnut  ridge  extends  southward  beyond  that 
pike;  and  in  addition,  no  axis  has  been  discovered  be- 
tween the  Briery  and  the  Kingwood  ; so  that  the  great  in- 
terruption of  the  dip  in  eastern  Upshur  county  of  West 
Virginia  must  represent  the  Laurel  ridge  axis  of  Pennsyl- 
vania. That  axis,  therefore,  has  suflfgi’ed  a sidethrow  sim- 
ilar to  those  seen  in  all  the  other  axes  lying  west  from  it. 

At  no  considerable  distance  south  from  the  line  of  the 
Parkersburg  and  Staunton  pike,  there  are  no  axes  Avest  from 
the  Tygart’s  Valley  anticlinal,  save  insignificant  rolls,  which 
cannot  be  folloAved  with  the  barometer. 

The  great  Tygart’s  Valley  anticlinal  of  the  Virginia  re- 
ports is  made  up  of  Negro  mountain  and  the  Allegheny 
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mountain  of  Pennsylvania.  These  two  bold  axes  were 
found  by  Mr,  W.  G.  Platt  to  be  rapidly  approaching  each 
other  at  the  southern  border  of  Somerset  county,  in  Penn- 
sylvania, (while  the  former  swallows  up  the  Viaduct  axis 
at  but  a short  distance  south  from  the  State  line,)  and  Prof. 
W.  B.  Rogers  states  that  they  unite  before  entering  West 
Virginia.  In  Randolph  county  of  West  Virginia  the  axis 
is  rei:)resented  by  Cheat  mountain  and  Rich  mountain,  be- 
tween which  the  Tygart’s  Valley  river  flows  in  an  anticlinal 
valley.  No  details  respecting  its  southern  prolongation  are 
at  present  attainable,  but  on  the  Great  Kanawha  river, 
where  this  axis  should  be,  there  are  only  insignificant  rolls 
in  the  strata. 

Thus  far,  then,  it  ax:)pears  that  all  the  anticlinals  west 
from  the  Alleghenies  of  Pennsylvania  are  frequently  shifted 
toward  the  southeast ; that  these  shiftings  are  due  in  meas- 
ure to  the  same  cause  is  probable,  since  in  several  instances 
the  axes  are  all  shifted  on  a line  running  rudely  northwest 
and  southeast.  These  successive  throws  narrow  the  syncli- 
nals so  that  some  of  them  are  canoe-shax)ed  at  the  south, 
where  the  western  anticlinal  has  been  over-ridden  by  its 
eastern  neighbor.  This  consolidation  of  the  axes  is  so  rapid 
and  effectual  that  at  the  Parkersburg  and  Staunton  pike, 
barely  70  miles  south  from  the  Pennsylvania  line,  there  re- 
main of  all  the  Pennsylvania  axes  west  from  the  Alle- 
ghenies only  those  of  Laurel  and  Chestnut  ridges,  which 
are  reduced  in  the  former  case  to  a simx)le  flattening  of  the 
dip,  and  in  the  latter  to  a gentle  fold  of  utterly  insignificant 
proportions,  while  at  only  a few  miles  south  from  the  Staun- 
ton pike  there  is  a broad  expanse  of  country  between  the 
Rich  mountain  and  the  Ohio  river,  with  its  dij)  broken  by 
no  ancient  anticlinal.  The  only  inteiTuption  is  caused  by 
the  Oil -break,  which  is  of  comparatively  recent  origin,  as  is 
shown  by  its  course,  as  well  as  by  its  structure. 

Examinations  by  Prof.  W.  B.  Rogers  and  Prof.  Lesley 
have  shown  that  the  region  of  great  faults  occurs  in  the 
Virginias  and  southward,  while  northward  from  southwest 
Virginia  the  faults  decrease  in  number  as  Avell  as  in  dex)th. 
Prof.  Fontaine,  during  his  study  of  the  rocks  along  the  New 
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river  in  West  Virginia,  conceived  that  some  intimate  rela- 
tion must  exist  between  the  presence  of  these  faults  and  the 
absence  of  anticlinals  in  the  west.  He  supposes  that  the 
disturbing  agency  acted  with  such  violence  wdthin  the  nar- 
row zone  marked  by  these  faults  as  to  exhaust  itself  there, 
and  to  leave  the  region  at  the  west  undisturbed.^ 

It  is  more  than  probable  that  this  process  of  consolidation 
by  successive  merging  of  each  axis  into  that  adjoining  it  at 
the  east  continues  southward,  for  the  Appalachian  Chain, 
which  in  N.  Lat.  40°  extends  from  eastern  Pennsylvania 
almost  to  central  Ohio,  becomes  only  a few  miles  wide  in 
Alabama,  and  soon  disappears  by  the  dying  away  of  the 
only  remaining  axis. 


* This  hypothesis  was  afterward  worked  out  in  detail,  and  laublished  by 
Prof.  Fontaine  in  the  American  Journal  of  Science  for  January,  1876. 


Chapter  XX. 


Age  of  the  AnticUnals. 

Tliat  tlie  anticlinals  are  of  ancient  origin  long  ago  snggested 
itself  to  me,  while  engaged  in  the  study  of  the  coal  measures 
of  Ohio  ; but  evidence,  which  could  be  regarded  as  satis- 
factory was  not  obtained  until  after  the  study  of  the  Upper 
Coal  groups  in  southwestern  Pennsylvania  during  1875  and 
1876. 

Three  classes  of  facts  bear  upon  this  subject,  those  re- 
lating to  ancient  valleys  of  erosion,  those  relating  to  in- 
tercalated groups,  and  those  relating  to  the  distribution  of 
the  limestones  in  the  several  synclinals.  Let  us  look  at 
these  separately. 

Ancient  Valleys  of  Erosion. 

In  Report  K,  P.  324,  I described  an  ancient  valley  of 
erosion,  which  occurs  on  the  Panhandle  raikoad  near  Fort 
Pitt  station  in  Allegheny  county.  At  the  east  end  of  a 
cut  there  the  following  section  is  exposed : 


1.  Sandstone, 25' 

2.  Sandy  shale, 20' 

3.  Variegated  shale, 4' 

4.  Limestone,  1'  6'' 

5.  Variegated  shale, 10' 


But  midway  in' the  cut  the  sandstone.  No.  1,  abruptly 
displaces  the  rest  of  the  section,  and  passes  below  the  level 
of  the  track. 

At  Fort  Pitt  station,  perhaps  one  fourth  of  a mile  west 
from  the  cut,  the  sandstone  is  fully  75  feet  thick,  and  be- 
gins at  40  feet  below  the  Pittsburg  coal  hef  so  that  it  in- 
cludes the  Connellsville  sandstone.  From  this  station  to 
perhaps  three  fourths  of  a mile  beyond  Walker’s  station. 


AGE  OF  THE  A.N'TICLIjN'ALS. 


KKK.  273 


the  sandstone  forms  a bold  bluff  alongside  of  the  run,  up 
which  the  railroad  passes  ; but  at  nearly  midway  Ijetween 
Walker’s  and  Hays’  station,  the  bluff  suddenly  disap joears, 
its  place  being  taken  by  a grassy  bank  with  gentle  slope, 
while  at  Hays’  station  the  following  section  was  obtained, 
the  lower  portion  being  exposed  in  a cut  below  the  station, 
just  beyond  the  disappearance  of  the  sandstone  bluffs  : 


1.  Pittsburg  coal  bed, 11' 

2.  Interval, 70' 

3.  Flaggy  sandstone, 20' 

4.  Shale,  3' 

5.  Limestone, 2’ 

6.  Interval, 40' 

7.  Limestone, 1'  6'' 

8.  Sandy  shale, 35' 


No.  5 is  the  limestone,  wdiich  is  replaced  at  Fort  Pitt. 
Here  it  is  75  feet  above  the  track,  which  makes  the  total 
rise  of  the  strata  between  the  appearance  and  disappearance 
of  the  sandstone  nearly  150  feet.  The  dip  of  the  rocks  is 
about  80  feet  per  mile,  while  that  of  the  sandstone  is  not 
far  from  40  feet,  since  at  the  western  side  the  lower  as  well 
as  the  upper  limestone  has  been  replaced  by  the  sandstone. 
Both  of  these  rocks  must  have  been  above  the  surface  at 
the  time  the  erosion  took  place,  and  the  dip  must  have  been 
about  40  feet  per  mile  in  a southeast  direction ; but  this 
sandstone  belongs  to  the  upper  part  of  the  Lower  Barren 
Series,  so  that  the  Bulger -Clay smile  axis  must  have  existed, 
in  this  locality  at  least,  as  a distinct  fold  before  the  forma- 
tion of  the  Connellsville  sandstone.  This  eroded  valley 
Avas  traced  northward  for  some  distance,  its  peculiar  sand- 
stone having  been  recognized  in  the  same  position  on  the 
Steubenville  pike.  Its  extent  southward  is  unknown,  since 
in  that  direction,  the  horizon  is  nowhere  exjiosed  ivithin  the 
State  of  Pennsylvania. 

On  the  west  side  of  the  Bulger- Clay sville  axis  and  at  a 
short  distance  east  from  Oakdale  station  on  the  Panhandle 
railroad,  the  same  i>henomena  are  even  more  fully  exposed, 
for  there  in  a succession  of  cuts,  both  sides  of  an  ancient 
valley  are  shoivn.  This  valley  is  filled  with  a sandstone 
18— KKK. 
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precisely  similar  in  character  and  relationshij^  to  that  oc- 
cnpying  the  valley  between  Fort  Pitt  and  Hays  station. 

Next  east  from  the  Bnlger-Claysville  is  the  Brady’s  Bend 
or  Washington  axis.  This  anticlinal  crosses  the  Mononga- 
hela  river  opi^osite  Pittsburg,  and  passes  almost  directly 
through  the  Sheffield  steel  works.  Just  east  from  that  lo- 
cality, and  a little  below  Birmingham  station,  the  following 
section  is  exj^osed  alonside  of  the  railroad : 


1.  Limestone, 3' 

2.  Shale, 24' 

3.  Green  limestone, 1' 

4.  Coal  bed,  1' 

5.  Shale, 6' 


Just  before  reaching  the  Steel  works,  the  shale,  Ho.  2, 
cuts  out  Hos.  3,  4 and  5,  and  extends  to  an  unknown  dejith 
below  the  trank.  This  ga|3  occupies  the  exact  i^lane  of  the 
axis  and  extends  for  many  yards  east  and  west.  On  its 
eastern  side  the  Clreen  limestone  dips  east  and  on  the  west 
side  it  dips  west.  The  shale  filling  the  gap  is  similar  in 
comi^osition  to  that  in  the  main  portion  of  the  bed,  but  is 
comparatively  structureless,  being  without  regular  bedding. 
How  far  this  condition  extends  is  not  known.  At  the  south 
under  this  axis  the  horizon  is  concealed,  while  northward 
it  has  been  out  away  by  the  rivers  for  a long  distance. 

A very  similar  case  of  ancient  erosion  is  found  on  the 
Conemangh  river,  almost  dkectly  under  the  crest  of  the 
Blairsville  anticlinal.  It  is  thus  described  in  the  Report  of 
the  First  Survey,  Yol.  II,  P.  600; 

‘ ‘ In  1 he  exposure,  which  is  several  hundred  yards  long, 
the  rocks  exhibit  striking  changes  in  character ; thus,  at 
one  point,  the  shale  under  the  sandstone  is  10  feet  thick, 
but  in  a few  rods  becomes  a sandstone,  which  rests  directly 
on  the  coal.  The  shales  between  the  coal  seams  thicken 
and  thin  variously.  At  one  jilace  where  this  apjDearance 
jiresents  itself  the  coal  seemingly  terminates  in  the  sand- 
stone. Hear  the  place,  where  these  disapx^ear  with  a west 
dip  beneath  the  water  level,  the  massive  sandstone  resting 
on  the  coal  changes  wholly  to  shale  for  a thickness  of  12 
feet ; the  sandstone  then  presents  a vertical  wall,  40  or  50 
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feet  tliick,  in  coarse  gray  massive  strata,  with  irregular  lines 
of  deposition  along  the  canal.” 

Similar  erosions  mnch  smaller  in  extent,  were  seen  at 
many  places  along  the  axes.  They  account  for  any  varia- 
tions in  details,  which  one  finds  in  comparing  sections  ob- 
tained in  following  up  an  anticlinal. 

In  the  Annals  of  the  New  York  Lyceum,  Yol.  X,  P.  237, 
I have  described  a case  of  successive  erosions,  which  exists 
in  western  Belmont  and  Harrison  counties  of  Ohio,  on  the 
eastern  slope  of  the  Cadiz  anticlinal.  The  section  on  Still- 
water creek,  in  the  north  central  portion  of  the  former 
county  is  as  follows  : 


].  Coal  X, — 

2.  Sandstone, 35' 

3.  Coal  IX, 

4.  Limestone, 70' 

5.  Shale, 5' 


6.  Coal  VIII— Pittsburg,  

Beginning  at  Barnesville  on  the  Central  Ohio  railroad 
and  following  a line,  lying  about  5 miles  west  from  the  lo- 
cality of  the  section  just  given  and  passing  north  through 
the  village  of  Sewelsville  into  Moorfield  township  of  Har- 
rison county,  we  get  the  following  three  sections  : 


1.  Coal  X, 

Coal  X. 

2.  Sandstone, 

55' 

3.  Coal  IX, 

Sandstone. 

105' 

4.  Limestone, 

5'  6'’ 

Sandstone. 

40' 

Limestone. 

4' 

5.  Sandstone, 

40' 

Shale. 

5' 

6.  Coal  VIII,  ...... 

Coal  VIII. 

. . - 

Coal  VIII. 

All  of  these  sections  were  obtained  on  the  east  side  of  the 
anticlinal,  but  a similar  case  occurs  on  the  west  side  in  Har- 
rison county,  for,  at  the  village  of  Deersville,  the  Pittshurg 
coal  ~bed  (YIII)  is  overlaid  by  70  feet  of  sandstone  ; whereas 
at  but  a short  distance  north,  on  the  same  side  of  the  axis, 
the  Stillwater  section  is  reproduced,  though  with  the  in- 
tervals between  the  coal  beds  reduced. 

A comparison  of  the  sections  shows  a double  erosion,  one 
before  the  formation  of  coal  IX and  the  other  after  it.  For 
the  limestone  in  the  Barnesville  section  is  the  upx)er  portion 


276  KIvK.  KEPOETOF  PROGP.ESS.  STEVEJSTSON,  1877. 

of  tlie  limestone,  No.  4,  of  tlie  Stillwater  section.  The 
earlier  erosion  was  more  elfective  at  the  south,  for  at  Barnes- 
ville  and  Sewelsville  it  has  not  only  removed  the  greater 
part  of  that  limestone,  but  it  has  also  trenched  deeply  into 
the  lower  division  of  the  Plttslyurg  coal  hed,  in  which  there 
are  now  enormous  sandstone  horse-backs  ; whereas  at  Moor- 
field,  it  has  not  removed  the  lower  portion  of  the  limestone. 
The  second  erosion,  however,  was  more  elfective  at  the 
north,  for  at  Barnesville  it  spared  the  limestone  and  the 
overlying  coal  /X,  but  at  Sewelsville  it  left  no  trace  of 
either. 

An  instance  of  donl)le  erosion  may  be  seen  on  the  Penn- 
sylvania railroad  just  Avest  from  Penn  station  in  Westmore- 
land county.  In  the  east  end  of  the  cut,  the  section  is  : 


Sandstone, 60' 

Sandstone,  with  streaks  of  coal, 6' 


At  a feAV  rods  AAdthin  the  cut  the  sandstone,  containing 
the  conZ-streaks,  goes  under  the  track,  and  Avithina  few  feet, 
further  Avest,  a limestone,  not  far  from  8 feet  thick  at  most, 
comes  in  suddenly.  This  lasts  for  about  20  yards,  when  it 
is  cut  off  as  suddenly  as  it  aj^peared.  PolloAving  the  side- 
track leading  to  the  tipple  of  the  Foster  mines,  and  begin- 
ning at  the  east  end  of  the  cut,  one  sees  the  same  phenomena. 
The  limestone  comes  in  and  continues  quite  to  the  tipple, 
beyond  Avhich  the  hill  is  cut  off,  and  the  limestone  or  its 
place  is  not  exposed.  It  is  very  clear  lliat  the  limestone 
has  been  removed  by  erosion,  occurring  not  long  after  its 
formation.  Going  still  farther  into  the  cut,  along  the  main 
road,  one  finds  the  sandstone  itself  cut  arvay  and  replaced 
by  a soft  yielding  shale.  This  marked  feature  in  the  cut 
led  one  of  the  engineers  to  say  that  if  the  railroad  had  been 
run  the  other  Avay,  the  cost  of  making  the  cut  Avonld  have 
been  much  less.  Without  doubt,  then,  there  are  here  the 
evidences  of  two  erosions,  one  to  form  the  gap  in  which  the 
sandstone  is  deposited,  and  the  other  to  make  the  gully  in 
the  sandstone,  noAV  filled  by  the  shale. 

Tlie  limestone  in  this  cut  is  the  Great  limestone,  and  the 
coal-hed,  of  AAdiich  fragments  occur  in  the  sandstone,  is  the 
Redstone,  the  first  above  the  Pittsburg  coal-bed. 
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Intercalated  Groups  of  RocTcs. 

In  the  southern  portion  of  Greene  county,  the  Xineveh 
synclinal  shows  an  mtercalatecl  gronj)  of  rocks,  which  is 
wholly  wanting  in  all  other  portions  of  the  field  except 
within  the  Waynesbnrg  trough  in  the  same  county.  This 
group  is  absent  from  the  anticlinals,  except  in  the  extreme 
southern  part  of  the  county,  where  it  barely  crosses  the 
Pinhook  axis  into  the  Waynesburg  synclinal  on  Dunkard 
creek. 

The  following  section  was  obtained  within  the  Xineveh 
synclinal  on  Gray’ s Fork  of  Ten-mile  creek : 


1.  Limestone  X,  . . 

2.  Interval, 

3.  Dunkard  coal  bed, 

4.  Limestone  IX  B, 

5.  Interval, 

6.  Limestone  IX  A, 

7.  Interval, 

8.  Limestone  VI,  . . 


2'  6" 

100' '1 
2'  j 

|>  Interval  285' 

oU  j 

140' i 

o' 


The  interval,  Xo.  7,  includes  Limestones  VII  and  YIII, 
and  the  Nineveh  coal  bed  is  exposed  above  Lhnestone  X. 
But  on  Brown’s  Fork  of  Ten-mile  creek,  not  more  than  four 
miles  away  towards  the  north,  the  following  section  was 
obtained : 


1.  Limestone  X, 2' 

2.  Interval, 130' 

3.  Limestone  VI, 8' 


Here  the  Nineveh  coal  bed  has  been  mined  at  39  feet  above 
Limestone  X.  As  may  be  seen  by  reference  to  the  descrip- 
tions of  Limestones  VI  and  X,  given  in  Report  K,  those 
beds  cannot  be  mistaken  for  any  others,  while,  in  addition, 
the  great  Fish  Creek  sandstone  is  present  at  both  localities 
under  Limestone  X. 

It  is  very  evident,  then,  that  in  this  distance  of  four 
miles,  loo  feet  of  measures,  including  a coal  bed  and  two 
well-defined  limestones,  have  disappeared  finally,  for  they 
are  found  at  no  point  further  north.  But  they  are  per- 
sistent as  far  south  as  the  AVest  Virginia  line,  beyond 
which  no  attempt  has  been  made  to  trace  them.  The 
Dunlcard  coal  bed  and  its  limestones  have  been  fully 
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identified  in  Aleppo,  Ricliliill,  Center,  Gilmore  and  Jack- 
son  townsliips  of  Greene  comity,  while  the  coal  bed  is  per- 
sistent in  Springhill  township  of  the  same  county,  though 
its  limestones,  like  many  others  of  the  series,  are  absent. 
For  the  most  part  and  especially  toward  the  north  this 
group  is  confined  to  the  central  portion  of  the  trough  ; it 
thins  out  in  each  direction  toward  the  anticlinals  and  sec- 
tions obtained  near  the  crests  of  the  axes  show  it  to  be 
absent. 

In  by  far  the  greater  portion  of  the  Waynesbnrg  syncli- 
nal, that  between  the  Waynesbnrg  and  Pinhook  axes,  the 
upper  rocks  of  the  Upper  Barren  Series  have  been  removed 
by  erosion  or  they  are  deeply  buried  under  debris,  so  that 
details  can  be  obtained  only  with  great  difficulty.  A sec- 
tion obtained  by  Prof.  I.  C.  White  on  the  high  ridge  sep- 
arating Greene  and  Washington  counties,  shows  the 
presence  of  the  DwiJcard  group  in  that  portion  of  the  syn- 
clinal. It  is  as  follows  : 

1.  Limestone  X, Fragments. 

2.  Interval, 150'  ? 

3.  Dunkard  coal  bed, 


4.  Interval,  .... 
6.  Limestone  IX  A, 

6.  Interval,  .... 

7.  Limestone  VI,  . 


70' 

12' 


This  group  does  not  occur  on  the  Waynesbnrg  axis  or 
eastward.  It  is  confined  to  so  much  of  the  Nineveh  and 
Waynesbnrg  synclinals  as  lies  within  Greene  county,  and, 
in  fhe  northern  portion  of  the  county,  it  does  not  cross  the 
Pinhook  axis,  which  separates  the  two  troughs.  But  in 
the  southern  portion  of  the  county,  within  a mile  of  the 
West  Yirginia  line,  it  does  cross  that  axis  ; for  at  a little 
distance  west  from  the  village  of  Jolley  town,  on  Dunkard 
creek,  and  almost  on  the  crest  of  the  axis  the  following 
section  was  obtained : 

1.  Dunkard  coal  bed, 1’  3" 

2.  Limestone  IX  B, 2' 

3.  Shale,  25 

4.  Limestone  IX  A, 1'  6" 

5.  Interval, 30' 

6.  Limestone  VL, 3' 
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As  one  would  expect  the  interval  between  limestone  IX 
a and  limestone  VI  is  very  mncli  less  here  than  it  is  nearer 
the  central  line  of  the  trong’h. 

Since  this  little  group  is  confined  to  the  Nineveh  and 
AVaynesburg  synclinals  and  for  the  most  part  to  the  middle 
of  those  troughs,  the  anticlinals  must  have  existed  prior  to 
the  formation  of  the  rochs  included  in  that  group  ; and 
since  the  group  crosses  the  Pinhook  axis  at  the  southern 
edge  of  the  county,  while  elsewhere  it  is  wanting  on  and 
near  the  crest  of  that  axis,  the  anticlinal  must  ham  had 
the  same  character  then  as  now— with  its  eleoation  low  at 
the  south,  hut  increasing  northward. 

An  equally  interesting  case  of  intercalation  occurs  in  the 
Blaii’sville  trough  between  the  Redstone  and  Pittsburg  coal 
beds.  On  the  National  road  the  interval  between  these 
beds  is  barely  50  feet ; the  Redstone  limestone  lies  almost 
immediately  below  its  coal  bed  and  the  rest  of  the  interval 
to  the  Pittsburg  coal  bed  is  occupied  by  sandy  shale.  At 
somewhat  more  than  three  miles  north  from  that  road,  the 
two  coal  beds  are  well  exposed  near  Lemont  furnace,  where 
the  Pittsburg  is  mined  for  fuel  and  the  Redstone  limestone 
is  quarried  to  be  used  as  flux.  At  this  locality  the  interval 
between  the  coals  cannot  well  be  determined  without  care- 
ful instrumental  measurement,  as  the  dip  is  steep  and  the 
lines  of  exposure  are  in  the  direction  of  dip.  But  the  dis- 
tance between  the  coals  is  much  greater  than  on  the  Na- 
tional road,  while  the  interval  between  the  Redstone  and 
the  higher  SewicJdey  remains  almost  the  same  as  on  that 
road.  On  the  property  of  the  Dunbar  Furnace  Company, 
the  exposure  is  very  good  and  the  following  section  was 
obtained  there  : — 


1.  Redstone  coal  bed,  . 

2.  Clay, 

3.  Redstone  limestone, 

4.  Shale 

5.  Coal  bed, 

6.  Clay, 

7.  Limestone, 

8.  Shale, 

9.  Coal  bed,  

10.  Sandstone  and  shale, 

11.  Pittsburg  coal  bed. 


0'  10" 


1'  ^ 
10' 
20' 


4' 

3' 

2' 


■ Interval,  116' 


25' 

1' 

50'  , 
16' 
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Tliis  increased  interval  between  the  Pittsburg  and  Red- 
stone coal  beds  diminishes  slowly  and  irregularly  northward 
to  the  Pennsylvania  Pailroad.  But  northward  from  that 
railroad  the  diminution  is  rapid,  the  interval  becoming  only 
60  feet  within  a couple  of  miles  and  finally  disappearing 
within  a short  distance  further  north. 

There  seems  then  to  have  been  a boat  shaped  synclinal 
between  the  Redstone  and  Pittsburg  coal  beds,  tapering 
northward  and  southward  ; for  the  interval  is  50  feet  on  the 
National  road  and  the  same  at  a short  distance  north  from 
the  Pennsylvania  Railroad,  while  between  the  two  points, 
it  is  at  one  locality  116  feet.  Where  the  interval  is  greatest, 
as  in  North  Union  and  Dunbar  townships  of  Fayette  county, 
it  contains  two  coal  beds  and  one  limestone  as  well  as  a 
considerable  thickness  of  shale  and  sandstone.  The  coal 
beds  and  the  limestone  disappear  before  reaching  West- 
moreland county,  and  there  the  whole  interval  is  usually 
filled  by  sandstone,  though  occasionally  some  shale  is  pres- 
ent. 

From  these  facts,  one  seems  justified  in  concluding  that 
soon  after  the  Pittsburg  coal  bed  loas formed,  there  was  a 
well-defined  synclinal  along  this  line,  which  was  not  filled 
up  until  after  the  formation  of  the  Redstone  coal  bed. 
This  basin  was  bounded  by  Chestnut  ridge  and  the  Salts- 
burg  axis  and  had  the  same  canoe-shape  which  character- 
izes the  present  Blaii’sville  synclinal. 

Ristribution  of  the  Limestones. 

It  would  be  tedious  and  hardly  profitable  to  give  in  de- 
tail the  comparisons  made  to  determine  the  distribution  of 
the  higher  limestones  within  the  districts  covered  by  Re- 
ports K,  KK,  and  KKK.  It  will  be  sufficient  to  give  a few 
of  the  results. 

Excej)ting  only  the  Great  limestone  of  the  Upper  Produc- 
tive Coal  Series  and  the  Upper  Washington  limestone  of  the 
Upper  Barren  Series,  each  limestone  of  both  Series  exhibits 
different  characters  in  the  various  synclinals,  while  all  of 
the  limestones  show  a very  marked  diminution  in  thickness 
toward  the  western,  northern,  and  eastern  portions  of  the 
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basin.  Tlie  area  of  vastly  expanded  thickness  is  in  central 
Washington  and  the  north  central  portion  of  Greene  county, 
within  the  Nineveh,  Mansheld,  and  West  Middletown  syn- 
clinals. 

The  Upx)er  Washington  Limestone  has  the  same  features, 
or  nearly  so,  in  all  the  synclinals,  except  that  it  shoAvs 
eccentric  variations  in  thickness.  The  Great  limestone, 
lower  division,  alone  of  all,  seems  in  resxDect  both  of  coinx^o- 
sition  and  thickness  to  be  independent  of  the  troughs 
throughout  the  gTeater  portion  of  southwest  Pennsylvania, 
and  exhibits  great  regularity  at  all  ex^Dosures  between  the 
Monongahela  and  the  Ohio,  having  a maximum  thickness 
of  90  feet  on  the  former  liver,  and  of  70  feet  on  the  latter  ; 
wliile  at  Washington,  nearly  midway  between  the  two 
rivers,  it  shows  a thickness  somewhat  greater  than  that  ob- 
served at  the  Monongahela.  A line,  joining  Wheeling, 
Washington,  and  the  village  of  Greeutield,  on  the  Mononga- 
hela, marks  the  area  of  the  greatest  thickness.  Northward 
from  this  line  the  rock  changes  in  character,  becomes  less 
and  less  calcareous,  and  in  most  of  the  troughs  disaxiiiears 
before  the  final  outcrop  of  its  horizon  is  reached.  In  Ohio, 
beyond  the  western  extremity  of  the  line,  it  steadily  di- 
minishes in  thickness,  and  disa^ipears  at  only  a few  miles 
west  from  the  river.  In  like  manner,  beyond  the  eastern 
extremity  of  the  line,  it  diminishes,  and  finally  disax)x>ears 
before  the  Allegheny  mountains  are  reached. 

Of  the  other  limestones,  the  Redstone  and  Fishiiot  are 
found  in  some  synclinals,  while  they  are  absent  from  others. 
It  seems  probable,  therefore,  that  the  synclinals  existed  at 
the  time  these  limestones  were  forming  ; but  the  character 
and  deportment  of  the  Great  limestone  seem  to  sIioav  quite 
as  clearly  that,  when  that  rock  was  forming,  the  synclinals 
had  been  obliterated. 

The  limestones  between  the  Great  and  the  Upper  Wash- 
ington shoAv  variations  very  like  those  of  the  Redstone  and 
Fishpot,  being  present  in  some  and  absent  from  others  of 
the  synclinals,  or  being  thick  in  one  trough  and  very  thin 
in  the  next,  or  pure  in  one  trough,  impure  in  the  next  but 
pure  again  in  the  third.  When  the  Upper  Washington 
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limestone  is  readied,  the  conditions  seem  once  more  to  be 
such  as  existed  during  the  formation  of  the  Great  limestone, 
for  this  bed  is  present  in  all  the  troughs  and,  though  vary- 
ing ill  thickness,  preserves  its  typical  character  throughout. 

But,  in  all  cases,  the  limestones  have  a decided  tendency 
to  become  thinner  toward  the  borders  of  the  basin,  gradually 
blending  into  shale  in  all  directions  except  the  west,  where 
they  merely  thin  out. 

These  variations  lead  me  to  the  following  conclusions  : 

That  the  synclinal  troughs  were  in  existence  at  an  early 
date,  and  that  the  lines  of  the  anticlinals  were  marked  either 
by  low  ridges  of  dry  land  or  by  shallows. 

That  then,  as  now,  the  whole  region  was  upraised  toward 
the  north,  causing  shallow  water  and  shore  deposits,  for  the 
limestones  give  way  to  shales  and  these  in  turn  to  sand- 
stones in  that  direction. 

That  an  elevation  existed  at  the  west  side  of  the  Great 
Basin,  but  that  it  was  low  and  with  insignificant  drainage, 
for  in  that  direction  the  limestones  merely  thin  out,  not 
giving  way  to  sandstones  or  shales. 

That  Chestnut  Ridge  and' the  axes  east  from  that  must 
have  existed  in  some  form  or  other  as  early  as  the  time  of 
the  Great  limestone,  for  that  rock  breaks  up  on  the  west 
side  of  Chestnut  Ridge,  is  utterly  insignificant  in  the  Ligo- 
nier  Valley  and  disappears  finally  before  reaching  the  west 
base  of  the  Allegheny  Mountains. 


Chapter  XXI. 


Structure  of  Goal  Beds. 

In  all  probability,  no  coal  bed,  more  than  one  foot  thick, 
fails  to  show  one  or  more  distinct  partings.  These  may  be 
mere  knife-edges  of  black  clay,  or  thicker  layers  of  bony 
coal ; or  they  may  be  soft  fireclay,  from  one  inch  to  two  or 
three  feet  thick  ; or  they  may  be  composed  of  sandstone. 
Any  one  of  the  many  beds,  of  which  detailed  measurements 
are  given  in  this  and  my  previous  reports,  illustrates  this 
truth,  and  every  geologist,  at  all  acquainted  with  the  coal- 
field, will  at  once  recall  to  mind  the  structure  of  other  beds, 
which  equally  confirm  the  statement.  These  partings  mark 
so  to  speak,  crises  in  the  formation  of  the  beds,  for  they 
are  persistent  over  immense  areas.  In  the  Pittsburg  coal 
toed,  the  two  little  slates,  which  enclose  the  ‘ ‘ bearing-in  ’ ’ 
bench,  are  23ersistent  west  from  the  Saltsburg  axis  almost 
to  the  west  outcrop  of  the  bed.  Yet  they  seldom  are  more 
than  half  an  inch  thick  and  the  included  bench  is  rarelj^ 
more  than  four  inches.  The  partings  of  the  Wayneslourg 
are  equally  persistent,  as  are  those  of  the  Jolley  town.,  Wash- 
ington, Uniontown,  Upper  Freeport  and  other  beds  which 
can  be  identified  over  wide  areas. 

It  is  sufficiently  clear  then  that  a coal-bed,  as  the  term  is 
commonly  used,  is  not  simple,  but  that  it  is  made  up  of 
two  or  more  benches  with  varying  intervals  between  them. 
These  subordinate  beds  are  as  certainly  distinct  strata 
as  if  the  intervening  rock  were  100  feet,  instead  of  one- 
eighth  of  an  inch  thick,  for  the  separating  stratum  is  per- 
sistent over  thousands  of  square  miles. 

Geologists  everywhere  recognize  the  fact  that  strata  of 
all  kinds  exhibit  variations  in  thickness ; thus  the  Devonian 
rocks  of  the  middle  Appalachian  region  have  a thickness 
of  about  8,000  feet,  according  to  Mr.  Ashburner,  but  they 
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tliin  out  to  mere  featlier-edges  along  tlie  shore  of  tlie  old 
Cincinnati  Arcli ; and  the  whole  mass  of  the  Paleozoic  is 
not  much  more  than  5,000  feet  thick  in  the  Mississippi 
valley.  Such  variations  in  the  great  masses  would  lead 
one  to  look  for  variations  in  the  strata,  as  well  as  in  the 
layers  of  which  they  are  composed  ; and  it  would  not  be 
unreasonable  to  expect  great  variations  of  thickness  in 
coal-beds  or  even  in  their  j)artings.  The  more  so  since  the 
Pittsburg  coal  bed,  which  is  15  feet  thick  in  the  Allegheny 
region,  becomes  only  one  foot  thick  in  central  Ohio.  And 
the  partings  do  vary.  The  Washington  coal  bed  illnstrates 
this  well  in  the  numerous  cuts  of  the  Hempfield  railroad  in 
Washington  county  of  Pennsylvania.  The  details  of  these 
sections  are  given  in  the  descriptions  of  Canton,  Buffalo 
and  Donegal  townships  of  Washington  county  in  Report 
K (1875).  They  are  grouped  in  Figure  2 of  Plate  I of  this 
rexDort  (KKK). 

In  Greene  county  of  Pennsylvania,  the  Uniontown  coal 
bed  is  always  double  and  the  benches  are  separated  usually 
by  a thin  layer  of  black  clay  ; but  at  one  locality  they  are 
parted  by  ten  feet  of  rock.  In  the  same  county  the  Seioictc- 
ley  coal  bed  is  compound,  consisting  of  several  distinct 
benches  separated  by  thin  partings,  which,  on  Whiteley 
creek,  show  very  positive  variations  in  thickness,  while  the 
total  amount  of  coal  in  the  bed  remains  almost  accurately 
the  same.  The  following  measurements  show  the  bed  at 
tAvo  localities,  five  miles  apart.  The  identity  of  the  bed  at 
the  two  places  was  proved  by  direct  tracing : 


1.  Coal, 

2'  6" 

Coal, 

Clay,  

2'  3" 

2.  Sandstone, 

15'  0" 

0'  1" 

3.  Coal, 

0'  5" 

Coal, 

0'  4" 

4.  Shale, 

2'  0" 

Clay, 

0'  2" 

6.  Coal, 

O'  1" 

Coal, 

0'  2" 

G.  Sandstone, 

12'  0" 

Parting 

7.  Coal, 

1'  6" 

Coal, 

2'  4" 

Total, 

33'  6" 

5'  3" 

This  variation  is  shown  on  Figure  1 of  Plate  I,  of  this  I'e- 
port. 

The  remarkable  variations  of  the  TJpgper  Freeport  coal 
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ng.  I. 

Sccuons  showing  the  increase  in  the^ 
thickness  of  the partings  of  the  Sewickley. 
Coal  Bed  on  Whitley  Creek  in 
Monongaheia  Tp.  Creene  Co. 

By  J.  J.  Stevenson . 


Boneged  Twp. 


Fig.^. 

Acomparison  of  the  Washington  Coal  Bed  on 
the  ffempfield  Bciiiroad  in  Donegal.  Buffalo 
& Canton  Townships,  Washington  Co.  By 
J.  J.  Stevenson . 

Canton  Twp. 
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ted  in  "West  Virginia  were  described  in  Chapter  VIII  of 
Eeport  KK.  Similar  changes  occur  in  the  Jolleytown  coal 
ted  on  the  Hempfield  Railroad  in  "Washington  county  of 
Pennsylvania  and  in  the  Coalturg  ted  on  the  great  Kan- 
awha river  of  West  Virginia.  At  the  extreme  southern 
point  of  the  Salisbury  Basin  Avithin  Pennsylvania  the  Pitts- 
turg  coal  ted  has  a roof  coal,  separated  from  it  by  one 
foot  of  clay,  but  at  four  miles  aAvay  the  two  coals  are  sepa- 
rated by  18  feet  of  shale,  the  divergence  being  gradual.  In- 
stances of  the  same  character  are  by  no  means  Avanting  in 
the  anthracite  region  of  Pennsyhmnia.  The  report  on  the 
Girard  estate  made  to  the  Directors  of  the  City  Trusts  of 
Philadelphia  in  the  early  part  of  1876,  gives  sections  of  the 
BiLclc  Mountain  and  the  Mammoth  veins  as  they  appear  at 
different  collieries  on  the  College  property.  Four  measure- 
ments, of  the  former  shoAv  thicknesses  of  12  ft.  1 in.,  15  ft., 
20  ft.  6 in.,  and  24  ft.  2 in. ; while  the  thickness  of  the  part- 
ings breaking  up  the  bed  varies  thus ; 2 ft.,  2 ft.  10  in.,  5 
ft.  4 in.,  and  11  ft.  Gin. ; while  the  second  parting  Amries 
from  2 inches  to  8 feet.  Four  measurements  of  the  Mam- 
moth vein  are  gKen  which  shoAv  it  vary  thus : 24  ft.,  29  ft. 
2 in.,  34  ft.,  49  ft.  6 in.,  and  the  thickness  of  the  partings 
in  the  several  sections  varies  thus : 1 ft.  10  in.,  5 ft.  2 in., 
4 ft.  7 in.,  16  ft.  9 in. 

The  Mammoth  vein  shows  much  greater  Amriations  than 
these.  Many  years  ago.  Prof.  H.  D.  Rogers  asserted  that 
this  bed  actually  breaks  up  into  several  beds  separated  by 
AAvde  intervals.  At  that  time,  however,  the  mining  opera- 
tions were  not  sufficiently  extensive  to  yield  indisputable 
proof  of  the  statement  in  a country  so  disturbed  as  the  an- 
thracite region.  But  the  numerous  shafts  sunk  during  late 
years  in  close  proximity  to  each  other  have  supplied  the 
necessary  evidence,  as  may  be  seen  by  reference  to  the  sec- 
tions on  plate  III,  for  which  I am  indebted  to  Prof.  Robert 
Frazer,  Jr.,  of  Ashland,  Penn.  With  reference  to  these. 
Prof.  Frazer  makes  the  folio Aving  statement  in  his  letter 
accompanying  the  sections : 

“The  Mammoth  vein  at  Shenandoah  is  of  nnnsnal  size, 
running  from  30  to  60  feet  thickness.  About  one  half  mile 
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east  from  the  town  a wedge  of  slate  enters  the  vein,  divid- 
ing it  into  two  distinct  seams,  of  which  the  npper  is  the 
larger.  Still  further  east  the  npper  seam  again  separates 
into  two,  the  lower  one  being  the  smaller.  The  three  seams 
are  then  known  as  the  top,  the  middle  and  the  bottom  splits 
of  the  Mammoth  vein.  In  the  neighborhood  of  Mahanoy 
City  they  are  worked  on  the  lands  of  the  Delano  Land  Com- 
pany under  the  names  of  the  Mammoth,  Four-feet  and  Ten- 
feet  veins.  The  rock  that  occurs  between  these  splits  is 
mainly  slate,  varying  through  different  degrees  of  gritti- 
ness to  fine  gray  sandstone,  and  so  far  as  my  observation 
extends  it  is  peculiar  to  the  Mammoth  vein  that  the  rock 
splitting  a vein  should  be  anything  but  slate.  As  to  the 
coal  itself,  the  top  and  bottom  splits  are  the  best,  the  mid- 
dle split  being  but  little  worked  at  present. 

The  Mammoth  vein  [acts]  in  this  way  at  both  the  eastern 
and  the  western  end  of  the  Mahanoy  Valley,  in  such  a 
manner  that  the  middle  coal-field  can  be  divided  into  three 
nearly  equal  sections,  in  the  central  of  Avhich  the  Mammoth 
vein  exists  entire,  Avhile  in  the  eastern  section  it  is  worked 
as  three  and  in  the  western  as  two  distinct  veins,  known  as 
the  ‘tAvin  veins.’ 

‘ ‘ These  Twin  veins  are  very  unreliable  and  are  in  quality 
constantly  interchangmg,  and  it  therefore  becomes  fre- 
quently profitable  to  drive  cross-cuts  from  one  to  the  other 
and  back  again  as  the  quality  of  the  seams  clianges.  For- 
tunately the  thickness  of  the  slate  is  never  great.  At  the 
Black  Diamond  colliery  near  iSIt.  Carmel,  the  slates  increase 
from  2 feet  to  15  feet  in  200  feet.  At  the  Brady  colliery 
near  Shamoldn,  they  thicken  from  8 feet  to  33  feet  in  one 
half  mile. 

“These  are  the  two  instances  of  bifurcation  in  coal  seams, 
Avhicli  from  their  extent  have  acquired  the  most  importance, 
but  it  must  not  be  inferred  that  they  stand  alone.  On  the 
contrary,  there  are  many  instances  of  such  to  a less  degree, 
and  these  are  commonly  though  inaccurately  called  ‘faults.’ 

“In  faulty  districts  tlie  thickness  and  even  the  number 
of  benches  of  slate  in  a seam  vary  greatly.  Sometimes  they 
Avill  disappear,  and  sometimes  Avithin  a short  distance  they 
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will  cut  out  tlie  coal  almost  entirely,  leaving  only  a few  tliin 
seams  to  mark  where  the  vein  before  had  been.  I have 
known  as  much  as  500  yards  of  what  was  scarcely  better 
than  so  much  tunnel  to  be  driven  through  this  foimation 
without  success.  In  this  case  the  seam  was  split  into  at 
least  three  different  leaders,  each  of  which  was  followed  for 
some  distance  in  the  hope  that  it  might  widen  into  a seam 
of  workable  coal.  In  this  way  the  identification  of  any 
particular  seam  becomes  at  times  very  difficult,  even  when 
the  greatest  care  be  observed  and  the  fullest  data  be  ob- 
tained. In  the  district  of  Shenandoah,  just  under  consid- 
eration, the  total  thickness  of  measures  between  the  tojD  of 
the  Mammoth  and  the  bottom  of  the  Buch  Mountain  in- 
creases in  the  distance  of  three  and  one-half  miles  from  170 
to  410  feet,  and  the  number  of  seams  of  coal  between  the 
Mammoth  and  the  Buch  Mountain  increases  from  two  to 
four,  this  being  accounted  for  by  the  separation  of  the 
Mammoth." 

Now  let  us  examine  these  sections.  In  the  first  there  is 
a coal-bed  broken  by  numerous  thin  slates,  the  whole  aggre- 
gating 33  feet  2 inches ; in  the  second,  the  bed  is  broken  by 
a wedge  of  shale,  somewhat  more  than  10  feet  0 inches 
thick,  this  being  clearly  a thickened  parting  ; in  the  third, 
a thin  wedge  of  sandstone  is  inserted  in  the  upper  division 
of  the  second,  while  the  wedge  of  slate  has  increased  to 
somewhat  more  than  25  feet ; in  the  fourth,  the  upper  wedge 
has  become  10  feet,  and  the  lower  one,  48  feet  6 inches ; 
while  in  the  fifth,  the  two  wedges  have  become  70  and  30 
feet,  respectively.  Here,  then,  is  a fine  illustration  of  thick- 
ening of  partings,  whereby  the  bed  increases  from  33  feet 
to  130  feet  within  barely  three  miles  and  a half. 

Instances  equally  remarkable  with  any  that  have  been 
mentioned  have  been  observed  in  the  coal-fields  of  Great 
Britain.  According  to  Greenough,  the  second  and  third 
coal  seams  of  the  Ashby  de  la  Zouche  coal-field  form  but 
one  seam  in  the  Bedworth  collieries.  Half  a mile  east,  the 
interval  becomes  52  feet ; followed  still  further  east,  it  is 
found  to  be  75  feet ; and  in  the  easternmost  colliery  of  all, 
it  is  99  feet.  In  Y ol.  I Y,  Old  Series,  of  the  transactions  of 
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tlie  London  Geological  Society,  Mr.  Winch  has  given  some 
very  remarkable  sections  showing  variations  in  the  New- 
castle coal-field. 

In  the  Sontli  Staffordshire  coal-field,  the  divisions  of  the 
coal-beds  are  very  handsomely  shown,  and  Mr.  Jnkes  gives 
some  excellent  illustrations  in  his  memoir  on  that  field. 
The  most  important  bed  is  one  resembling  the  Mammoth 
of  onr  anthracite  region,  in  respect  both  of  its  numerous 
benches  and  of  its  extraordinary  thickness.  A typical  sec- 
tion of  the  bed  shows  that  it  contains  36  feet  6 inches  of 
coal,  wdth  2 feet  11  inches  of  refuse  material.  The  various 
benches  are  so  characteristic  that  any  old  miner  can  at  once 
determine  the  x)lace  of  a fragment.  Tlie  top  of  this  bed  is 
usually  known  as  the  White  coal,  and  at  varying  distances 
above  it  is  another  bed  called  the  Flying  reed  coal.  At 
some  localities,  the  Flying  reed  is  the  Roof  coal,  since 
there  it  rests  directly  on  the  White  coal,  or  at  most  is 
separated  from  it  by  but  a few  inches  of  clay.  The  folloAv- 
ing  table  of  measurements  was  obtained  within  a distance 
of  one  mile  along  a line  following  a rudely  east  and  west 
direction ; 


Flyinq  reed  coal,  . . 

4'  0" 

4'  0" 

4'  8" 

4'  4" 

3'  0" 

Intervul, 

0'  0" 

10'  6" 

45'  9" 

55'  4" 

128'  0" 

Thick  coal, 

29'  4” 

25'  4" 

2(5'  2" 

24'  3" 

22'  8" 

In  the  last  section  the  interval  contains  51  feet  of  sand- 
stone. In  another  series  of  sections  following  a northern 
line,  the  interval  is  found  increasing  still  more  rapidly,  so 
that  it  is  from  2 to  3 feet  near  Dudley,  84  feet  near  Cosely, 
and  204  feet  near  Billston.  In  the  last,  the  interval  con- 
tains much  sandstone.  On  the  northwestern  side  of  the 
same  field,  the  Thick  coal  shows  a tendency  to  split  much 
further,  which  tendency  is  gratified  to  such  an  extent  that 
that  bed,  which  at  Billston,  is  for  all  practical  purposes  a 
single  bed,  ])ecomes  at  the  northern  portion  of  the  district, 
nine  coal  beds,  which,  Avith  the  intervals  separating  them, 
occupy  a vertical  space  of  405  feet. 

Mr.  Jukes  gives  some  equally  interesting  details  respect- 
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ing  the  Bottom  coal  heel,  which  is  one  of  the  thickest  in  the 
series.  In  the  southern  portion  of  the  field  this  bed  is  only 
double,  the  benches  being  separated  by  one  foot  of  clay, 
but  followed  northward  it  is  found  to  become  triple  and  the 
sum  of  the  rocks  separating  the  divisions  finally  becomes 
5% feet  5 inches. 

In  the  memoir  on  the  Warwickshire  coal-field  of  Great 
Britain,  Mr.  Howell  found  a similar  condition.  He  says  : 

“In  the  southern  ]Dart  of  the  coal  field,  in  the  neighbor- 
hood of  Bedworth  and  Hawksbury,  the  whole  of  the  coals 
come  together  and  form  one  thick  seam  with  thin  partings  of 
fireclay,  whereas  in  the  northern  part,  in  the  neighborhood 
of  Tamworth,  Polesworth  and  Baddesley,  the  same  beds  of 
coal  are  widely  separated,  the  intervening  strata  of  sand- 
stones and  shales  having  gradually  thickened  out.  This 
gradual  separation  of  the  coals  by  the  thickening  out  of 
the  intervening  strata  will  be  unde]’stood  by  comparing  the 
pit  sections  of  the  coal-field  from  north  to  south,  as  given  in 
the  vertical  sections,  sheet  No.  21.” 

He  illustrates  the  conditions  by  a comparative  section 
which  is  reproduced  on  Plate  II. 

In  all  the  instances  thus  far  given,  the  bifurcation  of  the 
beds  is  clearly  shown  ; but  had  erosion  been  a little  more 
energetic  at  the  critical  localities,  there  would  have  been 
left  only  a number  of  separate  beds.  The  question  of  bifur- 
cation of  coal  seams  is  intimately  connected,  therefore, 
with  that  of  variation  in  the  intervals  between  the  coal 
beds.  It  is  well  to  look  at  this  matter  for  a little. 

Variations  in  Internals  between  Goal  Beds. 

The  first  series  of  measurements  to  illustrate  these  I take 
from  the  western  side  of  the  Great  Bituminous  Trouo-h. 
The  line  of  section  begins  in  Harrison  county  of  Ohio, 
passes  through  Cadiz  and  Georgetown  of  that  county, 
through  Smithfield  of  Jefferson  and  Bridgeport  of  Belmont 
county.  The  table  shows  only  the  variations  of  the  interval 
between  the  Pittshurg  coal  bed  and  a liigher  bed  known  as 
coal  IX. 

19— KKK. 
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Coal,  IX, 

Interval, 

7' 

24' 

31' 

83' 

155' 

Pittsburg  coal  bed,  VIII, 

The  characteristic  rock  in  all  these  sections  is  a limestone, 
which  in  the  several  sections  shows  a regular  increase,  be- 
ing 5,  20,  25,  45,  and  70  feet.  It  is  traceable  with  the 
utmost  ease  and  the  little  double  coal  bed,  IX,  rests  almost 
directly  upon  it  all  the  way,  until  within  three  miles  of 
Bridgeport.  But  along  this  line  there  have  disappeared 
not  only  the  greater  part  of  this  limestone,  but  also  three 
small  coal  beds  representing  the  SewicJcley  and  Redstone 
of  Pennsylvania,  together  with  two  imposing  beds  of  lime- 
stone. In  the  fifth  section,  these  limestones  are  respectively 
30  and  25  feet ; in  the  fourth,  they  are  10  and  8 feet ; while 
in  the  third,  they,  with  their  coals,  have  disappeared. 
This  series  does  not  show  the  coals  YIII  and  IX  actually 
united,  but  one’s  credulity  is  but  lightly  taxed,  when 
asked  to  believe  that  since  the  interval  has  been  re- 
duced from  155  feet  to  7 feet  by  a gradual  and  constant 
change,  the  diminution  will  continue  until  the  intervening 
limestone  disappears  and  permits  the  two  beds  to  come 
together.  The  more  so,  since  along  this  very  line  the  suc- 
cessive disappearance  of  similar  intervals  is  finely  shown. 

Another  series  of  sections  also  from  Ohio  and  following 
an  irregularly  east  of  north  course,  shows  this  process  with 
all  needed  clearness.  The  measurements  are  as  follows  : 


Coal  X,  

Interval,  sandstone,  .... 

40' 

50' 

60' 

60' 

30' 

Coal  IX, 

Interval,  limestone,  .... 

70' 

64' 

43' 

45' 

6' 

0' 

0' 

Coal  VIII,  C, 

Interval,  sandstone,  .... 

25 

20' 

18' 

20' 

8' 

0' 

0' 

Coal  VIII,  D, 

Interval,  limestone,  .... 

30' 

15' 

15' 

8' 

0' 

0' 

0' 

Coal  VIII,  A, 

Interval,  limestone,  &c.,  . . 
Coal  VIII, 

25' 

30' 

15' 

10' 

6' 

0' 

0' 

The  seventh  section,  obtained  by  the  late  Prof.  Henry 
Xewton,  is  of  special  interest  in  that  it  shows  coal  XI  at 
only  75  feet  above  coal  X,  whereas  in  Xo.  1,  taken  on  the 
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Central  Ohio  Railroad,  the  interval  between  those  coals  is 
somewhat  more  than  100  feet.  In  all  of  these  sections 
coal  IX  is  wanting,  as  it  thins  ont  eastwardly  and  disap- 
pears at  a short  distance  west  from  the  line  of  section. 

Here  we  have  a gradual  approximation  of  these  beds, 
the  interval  of  190  feet  becoming  at  last  only  30  feet,  while 
the  intermediate  intervals  have  successively  disappeared. 
It  is  worthy  of  note  that  the  coal  beds  VII  a and  c show 
no  change  in  thickness.  They  are  both  thin  and  in  the 
sections  vary  from  6 to  12  inches,  the  latter  being  the  thick- 
ness of  VIIIc  at  the  last  exposure  along  the  line  of  section. 
Vlllb  disappears  at  once,  having  been  seen  only  on  the 
railroad.  It  is  a split  from  Vile  or  the  Seiolcldey,  as  is 
well  shown  in  sections  along  the  Ohio  river  between  Ben- 
wood  and  Wheeling. 

From  details  gathered  during  the  past  three  years  in 
Greene,  Washington,  Fayette  Westmoreland,  and  Alle- 
gheny counties  of  Pennsylvania,  I have  made  up  six  sets  of 
measurements  for  the  Washington  group  of  the  Upper  Bar- 
ren Series,  and  six  similar  sets  for  the  Upper  Productive 
Coal  Series,  in  order  to  show  the  variations  in  intervals,  as 
exliibited  in  the  several  synclinals  within  those  counties. 
To  save  space,  the  sections  are  not  given  in  detail,  and  I 
have  taken  only  the  thickness  of  the  groups.  Thus,  in  the 
first  table  the  measurements  represent  the  interval  between 
the  Upper  Washington  limestone  and  the  Waynesburg 
coal  bed,  while  in  the  second  the  distance  between  the 
Waynesburg  coal  bed  and  the  Pittsburg  coal  bed  is  indi- 
cated. The  order  of  the  synclinals  is  from  the  west  toward 
the  east,  and  that  of  the  measurements  from  the  south  to- 
ward the  north. 

Table  I. 

Washington  Group  of  the  Upper  Barren  Series. 


1.  West  Middletown  Synclinal. 

1.  Buffalo  Cr.  Wash.  Co., 265' 

2.  Cross  Cr.  Wash.  Co., 245' 

3.  West  Eacooon  Cr.,  Wash.  Co., 165' 

2.  Mansfield  Synclinal. 

1.  Hunter’s  Fork  of  S.  Wheeling  Cr., 275 

2.  Canton  T.  of  W^ash.  Co., 245' 
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3.  Ninevali  Synclinal. 

1.  South  Wheeling  Cr.,  Greene  Co., 335' 

2.  Washington,  Wash.  Co., 270' 

3.  S.  Strabane  T.,  Wash.  Co., 242' 

4.  Waynesburg  Synclinal. 

1.  Dunkard  Cr.,  Wayne  T.,  Greene  Co.,  ....  500' 

2.  Waynesburg,  Greene  Co., 440' 

3.  Zollarsville,  Wash.  Co., 320' 

4.  Hillsborough,  Wash.  Co., 275' 

5.  Lisbon  Synclinal. 

1.  Jefferson  T.,  Greene  Co., 310' 

2.  Rostraver  T.,  Westmoreland  Co., 235' 

6.  Blairsville  Synclinal. 


The  group  is  not  fully  exposed  in  this  trough. 

Table  II. 

The  Upper  Productive  Coal  Series. 


1.  West  Middletown  Synclinal. 

1.  Wheeling  Cr.,  West  Virginia, 260' 

2.  Cross  Cr.,  Wash.  Co.,  235' 

3.  East  Raccoon  Cr.,  Wash.  Co., 190' 

4.  West  Raccoon  Cr.,  Wash.  Co., 175' 

5.  Eldersville,  Wash.  Co., 156' 

2.  Mansfield  Synclinal. 

No  full  measurement  can  be  obtained  here. 

3.  Ninevah  Synclinal. 

1.  Belton,  West  Virginia, 400' 

2.  Washington,  Wash.  Co., 274' 

3.  Peter’s  Cr.,  Wash.  Co., 235' 

4.  Waynesburg  Synclinal. 

1.  Saw-mill  Run,  Wash.  Co., 314' 

2.  Monongahela  City,  Wash.  Co., 298' 

6.  Lisbon  Synclinal. 

1.  Dunkard  Cr.,  Greene  Co., 380' 

2.  Moutii  of  Ten-mile  Cr.,  Greene  Co., 357' 

3.  Brownsville,  Fayette  Co., 345' 

4.  Rostraver  T.,  Westmoreland  Co.,  250' 

5.  North  Huntingdon  T.,  Westmoreland  Co.,  . . 210' 

6.  Blairsville  Sjmclinal. 

1.  Georges  T.,  Fayette  Co., 325' 

2.  South  Union  T.,  Fayette  Co., 320' 

3.  North  Union  T.,  Fayette  Co.,  310' 

4.  Dunbar  T.,  Fayette  Co., 380' 

5.  Unity  T.,  Westmoreland  Co., 280' 

6.  Derry  T.,  Westmoreland  Co., 160' 


No  measurements  are  given  from  the  Lignnier  Valley  or 
the  Salisbury  basin,  because  the  section  is  not  comjilete  in 
those  troughs,  and  in  addition,  the  identification  of  the 


STRUCTURE  OF  COAL  BEDS. 


KKK.  293 


beds  above  the  Pittsburg  cannot  be  accepted  with  full  con- 
fidence, owing-  to  the  distance  from  other  troughs  in  which 
the  Upper  Coal  Series  is  fully  shown. 

In  ];)reparing  these  tables,  I have  changed  the  limits  of  tiie 
groups,  so  that  the  Washington  group  rests  directly  on  the 
Waynesburg  coal  bed,  a most  unmistakable  horizon.  The 
section  of  the  Washington  group,  as  given  in  E,ej)orts  K and 
KK,  shows  how  difficult  it  would  be  to  err  in  the  identifica- 
tions, especially  since  the  Jolleytoion,  Washington  and 
Waynesburg  A coal  beds  are  persistent,  as  are  also  the 
Limestones  lA,  II  and  VI,  while  the  other  limestones  are 
present  throughout  some  of  the  synchnals  though  absent 
in  others.  In  the  Upper  Productive  Coal  Series,  error  is 
quite  as  difficult,  since  in  all  the  western  troughs,  the 
Waynesburg,  Uniontoion  and  Pittsburg  coal  beds  are  pres- 
ent throughout,  while  the  Great  limestone  is  fully  exposed 
in  all  the  measurements  given.  In  the  eastern  two  syncli- 
nals, the  Waynesburg,  Uniontoion,  Sewicldey,  Redstone 
and  Pittsburg  coal  beds  are  persistent  to  the  central  line  of 
Westmoreland  county,  and  the  Waynesburg  and  Great 
limestones  are  persistent  to  the  same  line.  These  are  guides, 
which  render  error  almost  impossible,  unless  gross  negli- 
gence be  exercised.  Details  of  these  measurements  may  be 
found  in  the  township  descriptions  contained  in  my  several 
reports.  These  detailed  measurements  prove  that  all  the 
intervals  between  the  coal  beds  decrease  in  the  same  du-ec- 
tion  with  the  series  itself  and  that  they  are  all  wedge-shaped. 
The  exceptional  variation  in  the  Blairsville  trough  has  been 
fully  explained  in  the  Chapter  on  the  Age  of  the  Axes. 

By  reference  to  the  maps  it  will  be  seen  that,  in  several 
of  the  troughs,  the  sections  stop  far  short  of  the  northern 
linjit  of  the  Upper  Coals.  Owing  to  erosion,  the  upx^er  part 
of  the  section  is  wanting  for  a long  distance  south  from  the 
final  outcrop  of  the  Pittsburg  coal  bed.  I have  preferred 
to  give  no  partial  sections,  desiring  to  bring  this  discussion 
within  as  small  space  as  possible.  In  like  manner  no  meas- 
urements have  been  given  respecting  which  there  was  any 
room  for  doubt.  In  the  Lisbon  trough,  the  interval  be- 
tween the  Pittsburg  and  Waynesburg  beds  at  the  extreme 
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northern  exposure,  beyond  the  Coneinangh,  seems  to  be 
little  more  than  100  feet ; but  this  measurement  is  not  in- 
cluded, because  at  the  time  this  report  is  ];)repared,  the  con- 
nection of  the  section  has  not  been  fully  made  out.  Partial 
sections  without  number  might  be  given  to  show  that  north 
from  the  last  section  in  several  of  the  troughs,  the  subordi- 
nate intervals  thin  out  more  rapidly  than  they  do  south 
from  the  line  of  that  section. 

If  Ave  compare  these  measurements  with  those  obtained 
in  eastern  Ohio,  Ave  shall  find  that  in  each  trough  the  in- 
tervals thin  out  northwardly,  and  in  addition  that  they 
diminish  quite  regularly  along  a northwest  line  beginning 
with  the  Lisbon  trough.  Even  on  an  almost  west  line  the 
changes  are  sufficiently  marked,  being,  Brownsville,  345 
feet ; Washington,  274  feet ; Cross  creek,  235  feet ; Smith- 
field,  Ohio,  220  feet.  The  same  condition  will  be  found  in 
the  opposite  direction,  or  east  from  the  Lisbon  trough, 
though  here  our  information  is  necessarily  imperfect,  as 
the  sections  east  from  Chestnut  ridge  are  incomplete.  We 
may  take  that  portion  extending  from  the  Pittsburg  to  the 
Uniontovm  coal  bed,  and  we  find  the  interval  at  Browns- 
ville, 241  feet ; at  UniontoAvn,  230  feet ; at  Meyersdale,  in 
the  Salisbury  basin,  160  feet. 

It  is  very  evident  therefore  that  in  the  great  trough  west 
from  the  Allegheny  mountains  the  Upper  Productive  Coal 
Series  sIioavs  a regular  thinning  out  iiorthAvard  in  all  the 
synclinals,  as  aa^cU  as  both  eastward  and  westAvard  from  the 
Lislmn  trough.  Within  Pennsylvania  this  apj)lies  equally 
to  tlie  Upper  Barrens  ; what  may  be  the  condition  in  West 
Virginia  and  southeastern  Ohio  has  not  been  ascertained. 

Examination  of  the  many  sections  of  the  Upper  Barren 
Series,  given  in  the  report  for  1875,  and  those  of  the  Ujoper 
Productive  Coal  Series,  contained  in  all  of  my  reports, 
shows  that  the  thinning  out  of  those  groups  is  similar  in 
mode  to  the  thinning  out  of  interAmls  between  splits  of  coal 
])eds  in  England  and  in  the  anthracite  region  of  our  OAvn 
country,  so  that  it  seems  not  Avholly  improbable  that,  had 
the  borders  of  the  field  escaped  erosion,  all  the  coal  beds  of 
the  series  would  have  been  found  to  be  merely  splits  from 
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the  PittsMirg,  tlie  only  bed  wliicli  is  persistent  at  all  locali- 
ties where  its  horizon  is  exposed — j^ersistent,  not  only  in 
presence,  but  also  in  thickness,  since  its  variations  are  Avithin 
narrow  limits,  or  at  least  occur  with  a certain  degree  of 
regularity. 

This  variation  of  thickness  in  coal  groups  is  not  confined 
to  the  northern  portion  of  the  great  trough  or  to  the  upper 
tAvo  series.  The  interval  betAveen  the  Upper  Freeport  and 
the  BrooJcmlle  coal  deds,  the  highest  and  the  loAvest  bed  of 
the  Lower  Productive  Coal  Series,  increases  soutliAAmrdly 
from  barely  150  feet  in  soutliAvest  Pennsylvania  to  fully 
900  feet  on  the  Great  KanaAvha  rker  of  West  Virginia ; 
while  the  interval  betAA^een  the  latter  bed,  resting  almost 
directly  on  the  Pottsville  Conglomerate,  and  the  first  of  the 
Sharon  Coal  Group,  lying  immediately  below  that  conglom- 
erate, increases  in  the  same  direction  from  about  80  feet  in 
soutliAvest  Pennsylvania  to  fully  1300  feet  on  the  Great 
KanaAvha.  In  the  first  volume  of  the  Kentucky  reports. 
Dr.  D.  D.  Owen  states  that  in  the  central  portion  of  the 
eastern  coalfield  of  that  State,  the  coal  beds  sIioav  a re- 
markable parallelism,  but  that  as  they  approach  the  eastern 
border,  there  is  an  equally  remarkable  decrease  of  the  in- 
tervals betAveen  them.  Prof.  R.  Frazer  has  shoAvn  similar 
variations  in  the  anthracite  region.  On  page  85  of  the 
memoir  on  the  South  Staffordshire  coal-field.  Prof.  Jukes 
shows  that  this  condition  of  regular  decrease  in  interval 
exists  there,  for  in  going  northward  the  distance  betAveen 
the  Blue  Flats  coal  and  the  Thick  coal  increases  AAuth 
great  regularity  from  240  feet  to  395  feet,  Avhile  the  interval 
from  the  Thick  coal  to  the  Bottom  coal  increases  in  the 
same  direction  from  133  feet  to  291  feet ; thus  shoAving  that 
the  interAml  of  373  feet  at  the  southern  end  of  the  field  be- 
comes 686  feet  at  the  northern  end. 

Troubles  in  Coal  Beds. 

These  are  known  to  the  miners  as  faults,  dykes,  clay- 
veins,  mudseams,  horsebacks,  rolls,  and  SAvamps.  Ko  true 
faults  or  dykes  occur  in  the  coal  beds  of  southwest  Penn- 
sylvania, Avest  from  Laurel  ridge,  but  clay- veins  or  mud- 
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seams  are  frequently  referred  to  under  those  names.  These 
are  streaks  of  clay  or  slate,  which  vary  much  in  width  and 
direction  and  pass  through  the  coal  from  bottom  to  top, 
frequently  involving  also  the  overlying  rocks.  Horsebacks 
are  irregular  masses  of  clay  or  sandstone,  coming  down  from 
the  roof  and  cutting  out  a greater  or  less  thickness  of  the 
coal ; while  rolls  are  simply  swells  of  the  underclay,  cut- 
ting out  the  lower  ]3ortion  of  the  bed.  Swamps  are  irregu- 
larities of  the  dip,  which  interfere  seriously  with  mining 
operations. 

Clay-veins.  These  are  found  in  most  of  the  beds,  but 
the  e:s:tensive  mines  in  the  Pittshurg  afford  the  best  oppor- 
tunities for  discovering  and  examining  them,  so  that  they 
are  usually  supposed  to  occur  more  frequently  in  that  than 
in  the  other  beds  of  the  series.  Extensive  clay-veins  were 
seen  in  the  Redstone.,  Wayneshurg  and  Washington  coal 
beds,  but  little  could  be  ascertained  respecting  them  as  the 
mines,  in  which  they  were  observed,  are  for  the  most  part 
insignificant  and  affords  no  chance  for  extended  tracing. 

Two  classes  of  clay -veins  were  found ; one  distorts  the 
coal  and  curls  or  twists  it  on  one  or  both  sides  so  as  to 
make  it  worthless,  while  the  other  simply  passes  across  the 
bed  and  seems  to  have  little  or  no  effect  on  the  coal  on 
either  side. 

Veins  of  the  First  Class.  These  invariably  injure  the 
coal.  An  excellent  typical  example  of  this  class,  seen  in 
northwest  Westmoreland  county,  is  described  on  p.  369  of 
Report  KK.  In  the  main  entry  of  the  pit,  this  vein  has 
caused  a serious  faulting  of  the  coal,  but  the  fault,  though 
amounting  to  fully  3 feet,  involves  only  a small  portion  of 
the  bed,  for  at  a few  yards  further  in  the  entrjq  the  bottom 
of  the  bed  occurs  in  its  proper  place  as  though  no  faulting 
had  occurred.  On  each  side  for  a considerable*  distance,  the 
coal  is  curled  and  is  as  tough  as  limestone,  its  structure  being 
wholly  destroyed,  as  though  it  had  been  crushed  to  powder 
and  afterwards  re-consolidated.  The  curling  does  not  shade 
away  into  the  good  coal,  but  ends  abrui)tly  and  the  line  of 
junction  is  approximately  parallel  to  the  ziczag  course  of  the 
vein.  This  vein  extends  into  the  overlying  rocks. 
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A curious  clay-vein  was  seen  near  Buena  Yista  in  Eliza- 
betli  township  of  Allegheny  county.  It  faults  the  coal 
nearly  10  inches.  At  the  base  it  is  a broad  roU  of  the  un- 
derclay, but  it  soon  narrows  and  passes  almost  vertically 
through  the  coal,  throwing  off  a branch  on  each  side  as  it 
enters  the  main  clay  parting  and  again  as  it  goes  through 
the  roof  division.  It  spreads  out  for  a little  way  on  top  of 
the  bed,  but  does  not  enter  the  overlying  shale.  On  a run 
entering  the  Monongahela  river  at  Elizabeth  in  the  same 
township  one  was  seen  at  the  works  of  Woods,  Strader  & Co., 
which  has  faulted  the  bed  nearly  5 feet.  At  3 yards  from 
where  the  main  vein  leaves  the  roof  coal  to  enter  the  overly- 
ing rock,  a spar  passes  downward  through  the  coal.  The 
underclay  swells  so  as  to  lift  the  coal  at  one  side  of  the 
fault  and  some  of  the  bed  seems  to  have  been  cut  away  at 
the  other.  Curling  extends  for  three  yards  on  one  side  of 
the  vein. 

In  Penn  township  of  Westmoreland  county,  as  described 
on  p.  332  of  Report  KK,  two  clay- veins  were  seen,  which 
extend  from  the  underclay  to  the  roof  shales,  and  they  are 
said  to  have  been  reached  by  wells  sunk  in  the  rocks  above. 
On  each  side  the  coal  is  badly  twisted,  and  for  several 
yards  away  the  surfaces  along  the  cleavage  planes  are  coated 
with  clay. 

Quite  a number  of  clay-veins  were  observed  in  the  Pitts- 
burg coal  bed  at  the  extensive  mines  of  the  Westmoreland 
Coal  Company,  at  Irwin,  on  the  Pennsylvania  Railroad. 
These  are  from  10  to  16  inches  wide  ; they  divide,  subdivide, 
and  occasionally  re-unite,  while  sometimes  the  branches 
diverge  quite  materially.  None  of  them  has  been  traced  to 
its  disappearance.  The  more  important  veins  reach  from 
the  underclay  through  the  coal  bed  into  the  overlying  rocks, 
and  in  most  instances  are  faulted  in  entering  the  main  clay 
parting,  so  as  to  be  thrown  into  the  roof  division  at  from  2 
to  4 feet  beyond  the  place  of  emergence  from  the  lower  di- 
vision of  the  bed.  When  a vein  divides,  the  branches 
usually  have  the  same  vertical  extent,  and  show  the  same 
general  characters  with  the  main  stem.  In  the  vicinity  of 
these  veins,  the  coal  loses  aU  structure,  and  becomes  bony, 
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but  this  change  is  more  marked  near  the  smaller  veins  or 
branches  than  it  is  near  the  larger  ones.  In  one  case,  a 
streak,  barely  4 inches  wide,  twists  itself  irregularly  through 
the  bed,  and  injures  the  coal  to  a distance  of  several  yards 
on  each  side,  while  not  far  off,  in  the  same  entry,  one,  a 
foot  tliick,  has  produced  very  much  less  disturbance.  The 
extent  of  injury  seem  to  depend  in  some  degree  upon  the 
course  of  the  vein,  so  that  one  passing  directly  through  the 
bed  is  less  likely  to  cause  damage  than  is  one  following  a 
tortuous  course,  though  the  latter  be  much  narrower  than 
the  other.  As  a rule,  the  smaller  veins  appear  to  be  much 
more  twisted  than  the  larger  ones. 

Many  other  instances  of  clay -veins  have  been  described 
in  the  Reports  K and  KK,  bnt  I cite  only  two  instances 
from  the  region  west  from  the  Monongahela  river. 

In  a cut  on  the  Panhandle  Railroad,  just  west  from  Bur- 
gettstown  in  Washington  county,  the  Pittsburg  coal  at  one 
point  is  but  2 feet  thick,  while  at  a few  yards  away  it  is  8 
feet,  and  all  jDossible  variations  between  these  limits  occur 
in  this  cut.  The  bed  is  sadly  injured  by  swells  of  the  un- 
derclay, which  cause  these  great  and  sudden  changes  in 
thickness.  Associated  with  one  of  these  rolls  is  a clay- vein, 
which  breaks  through  the  coal  and  enters  the  overlying 
rocks,  reaching  into  them  for  a considerable  distance.  A 
similar  clay-vein  was  seen  in  Robeson  township  of  the  same 
county,  which  after  passing  through  the  coal  is  (][uite  as 
well  marked  in  the  shale  above  for  fully  20  feet. 

Evidently  related  to  clay -veins  of  this  class  are  many  of 
the  wedges  of  clay  which  descend  from  the  roof  and  fill 
cavities  in  the  coal,  reaching  sometimes  almost  to  the  bot- 
tom of  the  bed.  The  miners  term  these  razor-blades.  In 
several  instances  they  were  found  in  the  overlying  shale  to 
a considerable  distance  above  the  coal.  They  always  con- 
sist of  clay.  A very  curious  illustration  of  these  is  seen  in 
the  so-called  horse-backs  of  the  Poster  mine  at  Penn  station 
on  the  Pennsylvania  railroad  in  Westmoreland  county. 
These  cut  out  whole  of  the  roof  division,  and  under  them 
the  coal  is  as  badly  curled  and  twisted  as  it  is  alongside  of 
some  of  the  very  worst  clay-veins. 
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ClayA  oins  of  this  class  always  exhibit  certain  features. 
The  coal  is  curled  on  one  or  both  sides  ; the  coal  bed  is 
thrown  to  a greater  or  less  extent ; the  coal  in  the  w^alls  is 
always  slickensided  ; and  the  course  of  the  veins  is  usually 
parallel  to  that  of  the  anticlinal  axes.  The  fissures  are 
filled  with  clay  which  is  similar  to  that  forming  the  floor 
of  the  coal  and  in  every  instance  it  is  the  nnderclay.  Oc- 
casionally this  clay  is  forced  not  only  through  the  coal  bed 
but  also  into  the  overlying  rocks. 

In  Report  K,  when  describing  the  clay -vein  near  Bnrgetts- 
town,  I stated  that  perhaps  these  factures  in  the  coal  might 
have  resulted  from  disturbance  during  the  plication  of  the 
rocks.  This  explanation  seems  to  be  a very  probable  one 
and  in  every  way  consistent  with  the  phenomena.  Some 
of  the  razor-blades  originated  in  this  way,  for  the  upper 
clay  has  been  forced  downward  into  the  bed.  An  excellent 
illustration  of  this  was  seen  in  the  Foster  mine  at  Penn 
station  in  Westmoreland  county,  where,  under  heavy  pres- 
sure in  a temporarily  abandoned  portion  of  the  mine,  the 
timbers  had  partially  yielded  ; the  coal  had  been  fractured 
so  as  to  make  a wedge-shaped  o^Dening  into  which  the  pres- 
sure had  forced  the  upper  clays. 

Veins  of  the  Second  Class.  These  are  quite  character- 
istic of  the  Redstone  coal  hed  and  are  not  rare  in  the  Pitts- 
burg, but  they  Avere  seldom  seen  in  the  other  beds.  In  sev- 
eral characters  they  differ  much  from  those  of  the  other 
class ; they  do  not  fault  the  beds,  they  do  not  injure  the 
coal  and  they  pass  directly  through  the  bed  without  suffer- 
ing any  distortion.  Frequently  they  are  very  wide,  replac- 
ing the  coal  for  several  yards. 

I am  inclined  to  think  that  these  mark  lines  along  which 
streams  flowed  during  the  formation  of  the  coal  bed.  At 
the  same  time  there  are  a few  instances  in  the  Pittsburg 
bed  which  seem  to  render  such  a conclusion  somewhat 
doubtful.  In  the  Foster  mine,  to  which  reference  has  been 
made  already,  there  is  an  enormous  clay-vein,  displacing 
the  coal  for  a distance  of  5 feet  along  the  entry.  On  each 
side  the  coal  is  wholly  uninjured.  But  this  vein  breaks  uio 
into  a number  of  branches,  Avhich  throw  the  coal  and  curl 
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it  as  badly  as  do  any  clay -veins  wliicli  have  been  seen  any- 
where. It  is  not  impossible,  however,  that  the  branches 
may  be  of  later  origin  than  the  main  vein  itself,  for  a break 
in  the  continuity  of  the  bed,  such  as  one  of  these  washes, 
would  be  a line  of  weakness,  which  during  the  folding  of 
the  rocks  might  be  acted  on  so  as  to  cause  its  extension  in 
the  narrow  fractures  which  now  seem  to  be  branches  of  the 
broad  gap. 

Ilorsebaclcs.  These  are  swells  of  the  roof,  which  usu- 
ally displace  only  the  upper  portion  of  the  coal,  though,  in 
some  instances,  not  only  all  the  coal  but  also  much  of  the 
underclay  has  been  removed.  They  consist  of  sandstone 
or  shale,  being  generally  of  the  same  composition  with  the 
immediately  overlying  rock.  Occasionally,  however,  the 
material  is  different,  as  is  the  case  with  many  of  the  razor- 
blades  m the  Pittshurg  coal  bed  and  some  of  the  broad 
clay  horsebacks  in  the  Redstone. 

Ordinarily  horsebacks  seem  to  have  resulted  from  erosion 
while  the  immediately  overlying  rock  was  being  deposited, 
and  frequently  the  sandstone  contains  fragments  of  the 
coal ; but  where  the  material  differs  from  that  of  the  over- 
lying  rock,  there  is  certainly  reason  to  suppose  that  this  is 
evidence  of  an  erosion  begun  after  the  overlying  rock  had 
been  deposited.  The  horsebacks  have  no  regular  course. 

In  some  instances  severe  pressure  appears  to  have  been 
exerted  during  the  filling  of  the  excavation.  Such  a case 
appears  occurs  in  Redstone  township  of  Fayette,  and  is  de- 
scribed oil  p.  231  of  Report  KK. 

Swells  in  the  underclay  are  of  frequent  occurrence  in  the 
Pittsburg  coal  bed  throughout  the  Blairsville  trough.  They 
often  replace  the  lower  half  of  the  coal  bed,  and  they 
evidently  ante-date  the  formation  of  the  coal. 

Swamps  or  irregularities  of  dip  occur  with  certainty  near 
the  bottom  of  the  synclinals,  but  they  occur  also  on  the 
sides  of  the  trough.  In  Report  KK,  extensive  swamps  are 
described  as  occurring  near  Greensburg  and  Irwin  in  West- 
moreland county,  and  frequent  reference  is  made  to  them 
in  the  description  of  the  coal  works  in  Fayette  county. 
They  undoubtedly  owe  their  origin,  in  most  instances,  to 
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tile  disturbance  inducing  the  general  folding  of  the  rocks 
throughout  the  region. 

Are  Goal  Beds  Continuous  f 

This  question  naturally  suggests  itself  during  the  con- 
sideration of  matters  already  discussed  in  this  chapter. 

The  Pittsburg  coal  bed  is  never  wanting  at  any  locality, 
where  its  horizon  is  above  water-level,  or  where  it  has  been 
reached  by  boring.  This  bed  has  its  greatest  thickness 
near  the  southern  line  of  Pennsylvania,  and  east  from  the 
Monongahela  river.  In  all  directions,  except  directly  east- 
ward from  this  area,  it  shows  a gradual  diminution  in  thick- 
ness. Southeastward  the  decrease  is  more  marked  than 
toward  the  northwest. 

In  that  portion  of  the  Great  Bituminous  Trough  lying 
north  from  the  Staunton  pike  in  West  Virginia  and  east 
from  the  Ohio  river,  as  well  as  in  Ohio  north  from  the  Cen- 
tral Ohio  Railroad,  the  Waynesburg  coal  bed  is  invariably 
present  wherever  its  horizon  is  reached,  though  it  shows 
strange  variations  in  thickness.  No  effort  has  been  made 
to  identify  the  bed  south  from  the  limits  given.  A similar 
statement  is  true  respecting  the  Waynesburg  A and  the 
Washington  coal  beds.  With  respect  to  their  extent  south- 
ward no  information  exists. 

The  Redstone  and  SewicJcley  coal  beds  are  not  constant 
to  such  a degree,  that  one  would  be  justified  in  expecting 
to  find  them  in  a boring  at  any  distance  from  the  outcrop. 
Yet  within  certain  limits  they  are  persistent,  and  it  is  liy 
no  means  impossible  that  at  some  future  time  their  areas 
may  be  mapped  out  with  as  much  precision  as  is  possible 
with  those  of  the  coals  already  mentioned.  They  are  absent 
from  extensive  districts,  yet  they  are  very  constant  in  many 
large  areas,  and  I cannot  resist  the  conviction,  that  they  do 
not  occur  in  isolated  patches,  containing  from  100  to  1000 
square  miles,  but  that  these  areas  are  only  parts  of  one 
whole  and  that  they  are  continuous  in  the  sense,  that  they 
are  connected.  The  barren  areas  doubtless  represent  locali- 
ties, which  offered  no  opportunity  for  the  accumulation  of 
coal ; and  this  opinion  is  further  strengthened  by  the  varia- 
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tions  in  thickness,  which  are  almost  as  regular  within  lim- 
ited areas  as  are  those  of  the  Pittshw'g,  and  much  more  so 
than  those  of  the  Waynesburg. 

The  evidence  is  sufficient  to  justify  the  conclusion  that 
the  Pittsburg,  Redstone,  SeioicJitey,  Waynesburg  A and 
Washington  coal  beds  stretched  over  the  northern  portion 
of  the  trough,  and  that  all,  except  the  second  and  third, 
were  absolutely  continuous  over  the  whole  area.  Respect- 
ing the  still  higher  coals,  too  little  is  known  to  enable  one 
to  form  a definite  opinion.  They  occur  only  in  Greene 
county  and  in  small  outlying  patches  in  Fayette  and  Wash- 
ington counties. 

Less  certainty  prevails  respecting  the  lower  coals,  but 
some  of  the  beds  belonging  to  the  Lower  Productive  Series 
have  been  followed  out  so  far,  that  we  may  speak  with 
some  degree  of  assurance  resj^ecting  them.  At  nearly  every 
locality  where  the  horizon  is  exposed,  a coal  bed  of  vary- 
ing thickness  is  found  at  from  one  to  40  feet  below  the  Ma- 
honing sandstone,  accompanied  usually  by  a limestone  at 
a few  feet  below  it.  This  bed,  the  Upper  Freeport,  may  be 
regarded  as  continuous  so  far  as  the  areas  of  outcrop  on  the 
edge  of  the  trough  are  concerned,  but  its  distribution  in  the 
central  portion  of  the  basin  is  by  no  means  fully  ascertained. 
Borings  have  been  made  at  no  considerable  distance  from  the 
crop,  which  failed  to  find  the  bed.  Yet  the  same  bed  is 
found  in  the  Oil-break  of  West  Virginia,  in  the  very  center 
of  the  1)asin,  where  it  has  been  brought  to  the  surface  by 
the  disturbance  causing  the  anticlinal.  It  is  probably  con- 
tinuons  like  the  Redstone  and  Seioicldey.  This  is  the  coal 
VI  of  the  Ohio  column,  wluch  is  so  important  at  so  many 
places  in  that  State. 

On  the  Pottsville  Conglomerate,  or  at  a few  feet  above  it, 
there  is  found  a coal  bed  at  all  exposures.  In  the  preced- 
ing chapters  of  this  report  it  has  been  identified  with  the 
and  it  is  the  same  with  tlie  JiZ.  Savage  (?)  coal 
bed,  of  Report  KK.  This  bed  is  persistent  in  western  Penn- 
sylvania and  West  Virginia,  but  its  relations  to  the  Ohio 
series  has  not  been  fully  determined,  since  the  Conglomer- 
ate changes  to  such  an  extent  toward  the  north  that  ' 
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tlie  lower  portion  of  tlie  coal  series  along  tlie  Ohio  line 
needs  careful  revision  before  the  section  of  the  two  States 
can  be  fully  harmonized.  In  central  Ohio  a coal  bed  rests 
on  a conglomerate,  which  overlies  the  Maxville  limestone 
of  Prof.  Andrews  and  so  it  may  be  the  same  with  this  coal. 
The  Maxville  limestone  is  of  Chester  age,  the  same  with  the 
Mountain  limestone  of  the  Umbral.  The  Broolidille  coal 
hed,  therefore,  may  be  regarded  as  continuous  round  the 
outcrop  in  the  northern  part  of  the  trough. 

Between  these  two  beds  are  others  which  have  been  re- 
cognized at  many  localities  within  the  outcroj)  areas  and 
the  identifications  may  be  regarded  as  reasonably  certain 
within  Pennsylvania  and  northern  Ohio.  But  not  sufficient 
information  has  been  published  to  enable  one  to  speak  pos- 
itively respecting  them  distribution  even  in  this  State, 
while  the  relations  of  these  beds  to  those  holdmg  some- 
what similar  relations  in  West  Virginia  are  far  from  being 
established. 

Not  one  of  the  coals  below  the  Upper  Freeport  occurs  in 
the  oil -break  of  West  Virginia.  Were  only  one  or  two  of 
the  coals  missing,  there  would  be  no  ground  for  surmise, 
but  since  all  are  wanting  along  a line  of  lo  or  20  miles, 
where  the  section  is  exposed  several  times  and  Avhere  hun- 
dreds of  borings  have  been  made,  it  seems  highly  probable 
that  all  the  coal  beds  between  the  Upper  Freeport  and  the 
Pottsville  Conglomerate  disappear  before  reaching  the  cen- 
ter of  the  basin,  and  that  they  were  formed  only  around 
the  borders  of  the  area,  not  across  the  whole. 

Of  the  whole  series,  the  Pittsburg  alone  is  persistent 
economically.  At  no  iDoint  except  along  the  extreme  east 
and  west  outcrops  in  central  Ohio  and  West  Virginia,  has 
this  l)ed  been  found  of  less  than  workable  thickness.  Its 
variations  are  so  systematic,  that  any  one  who  has  carefully 
studied  the  numerous  measurements  which  I have  given  in 
reports  upon  southwest  Pennsylvania,  on  eastern  Ohio  and 
in  my  Notes  on  the  Geology  of  West  Virginia,  can  calculate 
its  thickness,  at  almost  any  locality.  Every  other  bed  is  sub- 

* This  work  has  been  performed  by  Prof.  I.  C.  White,  but  his  results  are 
uot  yet  published. 


304  KKK.  REPOET  OF  PROGRESS.  STEVEISTSOIS-,  1877. 

Ject  to  so  great  and  so  abrupt  variations,  both  in  quality 
and  thickness,  that  boring  for  it  is  attended  with  much 
risk  of  loss  ; and  some  of  the  beds  may  have  been  simply 
disconnected  swami3S,  just  as  we  now  find  immense  peat 
bogs,  wholly  disconnected  and  separated  by  many  miles. 


Chapter  XXII. 

Notes  on  the  Paleontology  of  Southwest  Pennsylvania. 

During  tlie  seasons  of  1875-6-7,  only  such  notes  respect- 
ing the  fossils  were  taken  as  could  be  obtained  during  a 
hasty  examination  of  the  rocks,  and  no  attempt  was  made 
to  collect  specimens.  It  is  evident,  therefore,  that  the  lists 
appended  to  this  chapter  are  far  from  bemg  complete. 

Xear  the  village  of  Jolley  town  in  Greene  county,  remains 
of  plants  were  found  abundantly  in  shales  overlying  the 
Dunlcard  coal  heel ; and  the  species  are  of  interest,  as  some 
of  them  represent  genera  previously  unknown  in  our  Coal 
Measures.  Near  the  head  of  Pnrsley  creek,  in  Center 
township  of  Greene  county,  leaves  of  Sigillaria  menardi 
are  plenty  in  shales  overlying  the  Upper  Washington  lime- 
stone, but  no  other  parts  of  the  plant  were  observed.  At 
the  tunnel,  one  mile  east  from  the  borough  of  Washington 
in  Washington  county,  stems  of  this  plant  are  abundant 
in  the  same  shale.  The  only  fern  found  there  was  a frag- 
ment of  Neuropteris,  which  was  not  sufficient  for  specific 
determination. 

The  irregular  shale  between  the  Wayneshurg  coal  and 
the  overlying  sandstone  has  yielded  excellent  specimens  of 
plants  both  in  Greene  and  Fayette  county.  The  best  lo- 
calities for  collecting  are  on  Muddy  creek  and  the  Monon- 
gahela  river  in  Cumberland  township  of  Greene,  and  near 
Brown’ s run  in  German  township  of  Fayette ; but  the 
specimens  from  Fayette  coiinty  are  much  inferior  to  those 
obtained  from  Muddy  creek  at  Carmichaels.  These  plants 
are  of  interest  also  because  they  contain  a new  flora,  Avhich 
seems  to  show  that  the  climatic  conditions  toward  the  close 
of  the  Upper  Productive  Coal  Series  were  much  like  those 
of  a later  period  in  Europe.*  The  shales  between  the  Ped- 


* This  information  I owe  to  Prof.  I.  C.  White. 
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stone  and  Pittshurg  coal  beds  are  plant  - bearing  near 
Brownsville  and  in  tlie  northern  portion  of  Nicholson 
townshij)  of  Payette,  but  the  species  are  few  in  number. 
A specimen  of  Spiropliyton  was  found  in  the  Pittsburg 
sandstone  on  Dunkard  creek,  near  Bobtown  in  Greene 
county.  A few  ]3lants  were  obtained  from  a shale  not  far 
below  the  Pittsburg  coal  bed  near  Bowerhill  station  on  the 
Chartiers  Valley  Railroad  in  Allegheny  county. 

The  Mahoning  sandstone  usually  contains  fine  impressions 
of  stems,  and  occasionally  casts  occur,  but  the  latter  are 
more  common  in  the  lower  sandstones.  In  the  Upper  Manch 
Chunk  shale,  near  Stewarton,  on  the  Pittsburg  and  Cum- 
berland Railroad,  there  is  a thin  layer,  which  contains  many 
impressions  of  plants. 

These  plants  are  not  enumerated  in  the  lists  appended  to 
this  chapter,  as  they  will  be  discussed  in  Prof.  Lesquereux’ s 
special  report. 

Animal  remains  were  found  more  or  less  abundant  in 
most  of  the  limestones,  as  well  as  in  some  of  the  shales  be- 
longing to  the  higher  series  ; but  thus  far  the  rocks  of  the 
Lower  Productive  Coal  Series  have  proved  for  the  most  part 
quite  barren  of  fossils. 

In  the  limestones  of  the  Upper  Barren  Series,  ostracoids, 
resembling  cypris,  are  the  prevailing  forms,  and  in  some  no 
other  remains  occur.  In  the  Middle  W ashington  limestone, 
fish  remains  were  found,  and  at  some  localities  that  bed 
shows  immense  numbers  of  bryozoans  on  the  weathered 
surface,  where  they  are  so  defaced  by  weathering  as  to  be 
unrecognizable.  With  these,  minute  species  of  Belleroplion 
and  PiLompJtalus  are  frequently  associated. 

In  the  shales  resting  on  the  UpjDer  and  Lower  Washington 
limestones,  ostracoids  resembling  estlieria  are  abundant, 
and  are  accompanied  by  minute  teeth  and  scales  of  fish. 
In  a shale  resfing  on  Limestone  III,  near  the  western  edge 
of  Nottingham  township,  of  Washington  county,  some 
large  scales  of  fish  belonging  to  rhizodus^  were  found  asso- 
ciated with  some  undetermined  lamellibranchs,  probably 
PI europl LOTUS . The  best  localities  for  collecting  from  these 
strata  are,  for  the  Lower  Washington  limestone,  Waynes- 


PALEONTOLOGY  OF  PENNSYLVANIA.  KKK.  307 


burg,  on  Furman’s  run  ; for  the  Middle  and  Upper  Wash- 
ington limestones,  the  cuts  on  the  Ilemiitield  extension,  east 
from  Washington  ; the  Nottingham  locality  is  on  the  Hemp- 
field  extension  in  a deep  cut  near  the  western  line  of  that 
township. 

In  rocks  of  the  Upper  Productive  Coal  Series,  fossils  are 
very  rare,  and  such  as  do  occur  are  very  stunted,  as  though 
the  conditions  were  unfavorable  to  marine  life.  The  mas- 
sive layers  of  the  Great  limestone  are  almost  uniformly 
barren,  while  the  thinner  layers  occasionally  show  some 
insignificant  forms  on  their  weathered  surfaces.  As  these 
are  not  silicified,  they  cannot  be  determined,  and  frequently 
even  the  genus  is  uncertain.  Near  Cannonsburg,  on  the 
Chartiers  Valley  railroad,  the  lowest  layer  contains  some 
univalves  and  lamellibranchs,  the  latter  evidently  belong- 
ing to  nucula.  Two  layers  in  the  upper  portion  contain 
small  univalves.  Near  Manor  station,  on  the  Pennsylvania 
railroad,  in  Westmoreland  county,  this  limestone,  which 
there  is  very  thin  and  poor,  contains  many  ostracoids,  like 
those  found  in  the  limestones  of  the  Upper  Barrens.  The 
Redstone  and  Fishpot  limestones  are  non-fossiliferous. 
The  Uniontown  coal  bed  is  often  represented  by  a carbon- 
aceous shale,  and  then  it  yields  great  numbers  of  minute 
teeth  and  scales  of  fish.  Aside  from  these  no  fossils  have 
been  found  in  rocks  of  this  series  within  Penns jdvania, 
though  immediately  over  the  border  in  West  Virginia  a 
layer  of  blue  shale  above  the  Sewicldey  was  seen  contain- 
ing many  specimens  of  Solenomya. 

In  the  Lower  Barren  Series,  every  limestone  has  been 
found  fossiliferous  at  some  locality, but  the  only  rocks  per- 
sistently so  are  the  Green  and  Black  limestones.  The  former 
is  widely  exposed  in  Allegheny  and  Beaver  counties,  near 
the  Ohio  and  Monongahela  rivers,  as  ivell  as  along  the 
Conemaugh  in  Westmoreland,  and  along  the  base  of  Chest- 
nut ridge  in  Westmoreland  and  Fayette.  Good  localities 
for  collecting  from  this  limestone  are,  Thompson’s  run 
station  on  the  Pitts.,  Va.  and  Charleston  RR.,  Birmingham, 
opposite  Pittsburg,  near  Harvey’s  Five  Points  in  West- 
moreland county,  and  near  Springhill  furnace  in  Fayette 
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county.  The  Black  limestone  is  even  better  marked  than 
the  other,  and  excellent  localities  for  the  collector  are  on 
the  Pennsylvania  Bailroad  near  LacoUe  station,  and  midway 
between  Carpenter  and  Stewart  stations,  both  in  Westmore- 
land county.  In  this  rock  the  specimens  are  more  easily 
obtained  than  in  the  Green  limestone,  and  the  best  specimens 
occur  in  the  shale  immediately  overlying  the  limestone. 
Except  a few  crinoids  and  corals,  the  remains  obtained  from 
these  limestones  are  all  molluscan. 

In  the  sandstone,  which  is  at  the  base  of  the  section  at 
New  Geneva  in  Nicholson  township  of  Fayette,  Dr.  Frank 
Cowan  of  Greensburg  has  discovered  a great  number  of 
markings,  many  of  which  are  much  like  foot-prints.  Of 
these  he  has  taken  numerous  casts  in  plaster,  intending  to 
prejaare  a full  discussion  of  their  relations.  The  footiarints 
obtained  many  years  ago  by  Dr.  King  were  found  in  Derry 
township  of  Westmoreland  county  in  a sandstone,  which 
according  to  the  best  information  attainable,  holds  a place 
very  near  that  of  the  New  Geneva  sandstone. 

In  the  Lower  Coal  Series,  the  Ferriferous  limestone  is 
fossiliferous  in  Beaver  county.  At  some  localities  the 
Johnstown  Cement  bed  contains  stunted  fossils. 

As  a rule,  the  Umbral  rocks  above  the  Mountain  lime- 
stone show  no  fossils,  but  at  Dunbar,  in  Fayette  county, 
the  Big  Bottom  ore  occasionally  yields  some  fossils.  Mr. 
Pechin  uf  Dunbar  showed  me  an  Orthoceras,  a Pleurotoma- 
ria,  and  an  Alloi'lsma,  which  had  been  obtained  from  the 
ore.  The  Little  Flag  ore,  at  Wharton  furnace  in  the  same 
county,  frequently  contains  fossils. 

The  Mountain  limestone  is  very  rich  in  fossils,  and  ex- 
cellent localities  are,  Wharton  Furnace,  Dunbar  Furnace, 
National  road,  Shute’s  run  and  Redstone  creek  in  Fayette 
county,  Jacob’s  creek,  and  the  Conemaugh  gap  through 
Chestnut  ridge  in  Westmoreland  county.  All  of  these 
localities  are  easily  reached,  and  the  fossils  are  abundant, 
but  the  southern  localities  are  the  best. 

The  Pocono  sandstone  is  wlndly  non-fossiliferous  in  the 
river  gaps,  but  on  a branch  of  Georges  creek  in  Fayette 
county,  it  contains  fish  spines  and  plates,  associated  with 
badly  preserved  iinivalves,  aiiparently  Pleurotomaria. 
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The  Devonian  rocks  of  the  river  gaps  are  very  rich  in 
species  of  Chemung  fossils,  with  which  occur  some  species 
belonging  to  the  upper  line  of  the  Hamilton  group.  The 
localities  for  procuring  these  fossils  are  quite  accessible, 
being  along  the  lines  of  the  railroads.  They  are,  Conemaugh 
gap  through  Chestnut  ridge,  less  than  two  miles  above 
Blairsville  Intersection  ; Youghiogheny  gap  through  Chest- 
nut ridge  at  a mile  and  a quarter  below  the  mouth  of  In- 
dian creek  ; the  gap  of  the  same  river  through  Laurel  ridge 
at  less  than  two  mUes  above  Ohiopyle  Falls,  being  the  tirst 
rock-cut  above  the  falls,  and  excellent  collections  can  be 
made  on  the  National  road  on  Chestnut  ridge.  At  all  of 
these  localities  the  specimens  are  abundant,  and  they  are  as 
well  preserved  as  Chemung  specimens  usually  are  in  New 
York  State. 


List  of  Fossils. 

1.  Coal  Measures. 

1.  Crinoidal  fragments. 

2.  Erisocrlnus,  undt.  sp. 

3.  Zeacrinus  mucrosjoinus,  McC. 

4.  Lopliopliyllum  proliferum.,  McC. 

5.  Lingula  sp. 

6.  Heiniioronites  crassus.,  M.  & H. 

7.  Meeliella  striato-costata,  Cox. 

8.  Clionetes  granulifera^  Owen. 

9.  Chonetes  Smitliii,  N.  & P. 

10.  Productus  Nebrascensis,  Owen. 

11.  Productus  Prattenianus.  N. 

12.  Productus  longispinus,  Sow. 

13.  Productus pertenuis,  Meek? 

14.  Ortliis Pecosip^i?o:Gou.=Ort7iis carbonaria,  Swallow. 

15.  Atliyris  subtilita,  Hall. 

16.  Spirifer  lineatus,  Martin. 

17.  Spirifer  plano-convexus,  Shum. 

18.  Spirifer  Poclcy -montan i,  'Mavcou.^Spirifer  Opiums, 
HaU. 

19.  Spirifer  cameratus,  Morton. 

20.  Auiculopecten  carbonarius,  Stevens. 


310  KKK.  EEPOET  OF  PEOGEESS.  STEVENSOlSr,  1877. 

21.  Amculopecten  recUlateraria,  Cox? 

22.  Amculoi^ecten  Hertzerl,  Meek, 

23.  Lima  retifera,  Slium. 

24.  ALjalina  subquadrata,  Slium. 

25.  Nucula  2^arm,  McC. 

26.  Nucula  anodontoides,  Meek. 

27.  Nucula^  Sp. 

28.  Nuculana  bellistriata,  Stevens. 

29.  Yoldia  Knoxensis,  McC. 

30.  Yoldia  Steoensoni,  Meek. 

31.  Astartella  concentrica,  Con. 

32.  Astartella  rera,  Hall. 

33.  Astartella^  Sp. 

34.  Pleuropliorus,  Sp. 

35.  3facrocheilus  q^rimi genius,  Con. 

36.  PolypJiemopsis  peracutus,  M.  & W. 

37.  Euomplialus  s ubrugosus,  M.  & W. 

38.  Euomplialus,  Sp. 

39.  Belleroplion  carbonarius,  Cox. 

40.  Belleroplion  per  car  inatus,  Con. 

41.  Belleroplion  Montfortianus,  H.  & P. 

42.  Belleroplion,  Sp. 

43.  Pleurotomaria  carbonaria,  N.  & P. 

44.  Pleurotomaria  tabulata,  Con. 

45.  Pleurotomaria  conoides,  M.  & W. 

46.  Pleurotomaria  Grayvilliensis,  N.  & P. 

47.  Pleurotomaria  turbiniformis,  M.  & W. 

48.  Pleurotomaria,  Sp. 

49.  Ortlioceras  Busliensis,  McC. 

50.  Nautilus  occidentalis,  Swal. 

51.  Esther ia,  Sp. 

62.  Undt.,  ostracoids. 

53.  Undt.,  teetli  and  scales  on  fisli. 

54.  Jiliizoclus,  Sp. 

65.  Gtenacantlius  Ifarsliii,  H.  & W. 

II.  Lower  Carboniferous. 

1.  Monticulipora,  Sp. 

2.  Crinoidal  columns. 
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3.  ZapTirentis  spinosus,  Hall. 

4.  Ilemipronites  crassus,  M.  & W. 

5.  Productus  elegans^  Sow. 

6.  Productus  cor  a,  YciV.=Pileatus,  McC. 

7.  Athyris  suhquadrata^  Hall. 

8.  Sjoiri/er  Leidyi^  N.  & P. 

9.  Aviculopecten  occideutalis,  Shum. 

10.  Pinna  Missouriensis^  Swal. 

11.  Myalina^  Sp. 

12.  Allorisma  Clavata,  McC. 

13  to  16.  Allorisma^  Undet. 

17.  Allorisma  terminalis,  Hall. 

18.  Ilacrocheilus^  Undt. 

19  to  21.  Belleroplion^  Undt. 

22.  Belleroplion  crassus,  M.  & W. 

23.  Pleurotomaria,  Undt. 

24.  Straparollus  planidorsatus,  M.  & W. 

2o.  Orthoceras,  Undt. 

26.  Cyrtoceras,  Undt. 

26.  Pliillipsia  Stevens on%  Meek. 

III.  Devonian* 

1.  Lingula,  Sp. 

2.  Piscina  grandis  1 

3.  Spirifer  disjunctus. 

4.  Phynchonella  StepTiani. 

5.  Streptorliynclius  Cliemungensis. 

6.  Palaeoneilo  maxima. 

7.  Sanguinolites  rigida. 

8.  Sanguinolites  clavulus. 

9.  Sanguinolites  ventricosa. 

10.  Mytilarca  Cliemungensis 

11.  Pteronites,  Sp. 

12.  Pteronite^,  Sp. 

13.  Actinodesma  recta. 

14.  New  and  nndt.  form. 

15.  Orthoceras  crotalum  ? 


*The  species  in  this  were  determined  by  Prof.  James  Hall. 
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Bear’s  (Mr.)  clay-pit, 

Bear  run, 

Beaver  creek,  

Beaver  run  of  Wash.  T.  Westmoreland  Co. 

Bedford  pike, 

Bedwortli  colliery, 

Belveruon, 

Benninger  (Mr.) 

Benwood,  

Beriin  coal  bed  (?), 

Bigham’s  (J.)  pit, 

Big  Sandy  creek, 

Birmingham, 

Bisei’s  (E.)  pit 

Bitner’s  (Mr.)  house,  

Black  Diamond  colliery, 

Black  Fossiliferous  limestone,  described  . 

in  Donegal  T 

in  Fairfield  T 

in  Ligonier  T 

in  Salt  Lick  T 

in  Wharton  T 

used  as  iron  ore, 

Blair  (Mr.)  pit,  

Blairsville  axis,  

Bob  town, 

Bog  iron  ore, 

Bolivar, 

Bolivar  FirecLay,  described, 

in  Fairfield  T 

in  Ligonier  T 

in  Stewart  T 

in  Springfield  T 
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1,2 

86 

128 

150 

135,136,137 

282 

287 

228 

269 

116 

289 

50,82 

206 

6,184,194,255,269 

119 

244 

275 

257 

253 

37,81 

42,61,64 

188 

22,31,128,205,259 

287 

255 

205 

291 

22,64 

109 

3,5,30,51,58,61 

274 

95 

145 

286 

22 

117,120 

164 

139,142,148 

170 

67 

214 

14,166 

264,266 

306 

118,146,165 

3,34,156,159,160,162,173,248 

34 

160 

135 

89,91,96 

115 
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Bolivar  Eireclay — Continued. 


in  Wharton  T 

67 

Bolivar  sandstone, 

41,80,85,118,137,146 

Boucher’s  Mills, 

148 

306 

Braddock’s  station, 

229,255 

Brady  colliery, 

286 

Brady’s  Bend  axis, 

265,266,274 

Brant’s  (Mr.)  residence;  knob,  . . 

148 

Breading  (A.) 

204 

Breakneck  run, 

206 

Breniser’s  (Mr.)  pits;  quarry,  . . 

15,151,152 

Bridgeport, 

289 

Briery  axis,  

268 

Briner  (E.)  ridge, 

88 

Brookville  Coal  Bed,  described  . 

43 

in  Fairfield  T 

162 

in  Ligonier  T 

144 

in  Stewart  T 

. . . .80,84,87,88,91,93,94,95 

in  St.  (ilair  T 

173,175 

Brookville  ore  group, 

134,138,144,166 

Brown’s  run, 

226,305 

Brownsville, 

197,257,294,306 

Brush  ridge, 

180 

Buckeye  furnace, 

230 

Buckhannon, 

209 

Buck’s  run,  

110 

Buena  Vista, 

297 

Buena  Vista  furnace, 

209 

Building  stone, 

79,247 

Bulger  axis,  

264 

Bulger-Clavsville  axis, 

265,266,273 

Burden  used  at  Dunbar  furnace,  . 

236 

Lomont  furnace, 

235 

Oliphanl’s  furnace, 

234 

Burgettstown, 

298,299 

Burnett’s  (Dr.)  pit,  ■ 

132,135 

Cadiz,  

289 

Cadiz  anticlinal, 

275 

Catamites, 

75 

California  furnace, 

143,144,209 

Campbell’s  (J.  F.)  pit, 

114 

Camp  run, 

41,119 

Cannonsburg,  . 

307 

Canoe-shaped  synclinals, 

270 

Carmichaels, 

254 

Carnegie  (Messrs.)  & Co 

197 

Carroll’s  (Mr.)  pit, 

Carson’s  (II.)  pit, 

88 

Cat’s  run, 

198,226 

Cauffield’s  (RR.)  pit,  

17,168 
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Cement, 

Center  furnace  (=old  Dunbar), 

Centerville, 

Champion  run, 

Changes  in  ciiannel  ways,  . , 

Character  and  extent  of  Umbral  ores,  ... 

Character  of  iron  produced,  

Charlotte  furnace, 

Chartiers  valley, 

Cheat  mountain, 

Cheat  river, 

Cheney’s  run,  . . ' 

Chestnut  ridge  axis, 

Church’s  (Mr.)  pit 

Cincinnati  arch,  

Clarion  coal  bed,  described, 

in  Donegal  T.  . 

in  Fairlield  T 

in  Ligonier  T 

in  Stewart  T 

in  Wharton  T 

Clarion  sandstone, 

Clay  pike, 

Claysville  axis, 

Clay  veins, 

Cleveland  district 

Clifford’s  (Mr.)  quarry  ;=(Col.  J.), 

Coal  bed  B*, 

Coals  compared  with  those  of  other  States,  . . . 

Coal  for  coke,  in  Blairsville  trough, 

in  Ligonier  valley, 

in  Lisbon  trough, 

Coal  for  local  use,  in  the  Blairsville  trough,  . . 

in  the  Greensburg  ti-ough, 

in  the  Ligonier  valley, 

in  the  Lisljon  trough, 

in  the  Nineveh  trough, 

in  the  Waynesburg  trough,  

Coal  for  shipment  in  Lisbon  trough, 

in  the  Waynesburg  and  Nineveh  troughs.  . 
Coal  bed  in  iMahoning  S.  S.  (=?  Gallitzin  C.  B.), 

Coal  bed,  20'  below  Pittsburg  coal  bed, 

Collins’  (I.)  pit, 

Conemaugh  furnace, 

Conemaugh  gaps,  

Conemaugh  river, 

Continence,  

Connellsville, 

Connellsville  and  Springfield  pike,  

Connellsville  S.  S.  aiisent  from  Ligonier  Valley, 
Consolidation  of  anticlinals, 
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247 

. . .49,56,74,96,200,219 

257 

116 

263 

225 

. . . 232 

210,223 

258 

270 

. . . .3,49,53,56,61,251 

5,51,61 

104,258,264,206 

62 

284 

42 

118 

162 

. . . 137,144,140,147,149 
. 80,85,86,87,88,91,94,95 

65,67 

43,80,134,138 

121 

264 

296 

230 

140,209 

41,144 

192 

199 

198 

197 

189 

189 

190 

188 

187 

187 

194 

193 

. . 28,93,94,121,163,175 

140 

63,86 

174,207 

10,34,46,48,55,58,59,153 
. . . 49,51,52,53,54,274 

03,04,259 

64,183,195,256 

49,106 

20 

270 
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Continuity  of  coal  beds, 

Cook  Township, 

Coolspring  furnace,  

Cooper’s  (Mr.)  ore,  

Copper,  

Cost  of  making  iron, 

Covodeville, 

Cowan  (Dr.  Frank), 

Cow  rock, 

Cross  creek, 

Cucumber  falls,  

Cucumber  run, 

Cumberland  basin, 

Cumming's  (Mr.)  pit, 

Davis’  (Sol.)  pit, 

Dean's  (Mr.)  pit, 

Decker's  creek, 

Deersville, 

Delano  Land  Company, 

Dennis’  (Mr.)  Saw-mill, 

Deportment  of  the  axes, 

Detritus  thin  on  horizontal  benches, 

Devonian  rocks  described 

their  distribution,  13  ; referred  to  Catskill  group, 

in  Dunbar  T 

in  Fairfield  T 

in  Stewart  T 

in  Springfield  T 

in  Wharton  T 

Dickie’s  (Mr.)  pit, 

Dillon  (Moses),  

Dips  deranged  by  shifting  of  axes, 

Donegal  Township, 

Donegal, 

Drague’s  hollow, 

Drainage  areas, 

Dull’s  (Mr.)  pit, 

Dunbar  Creek, 

Dunbar  furnace, 

Dunbar  gap, 

Dunbar  mines, 

Dunbar  Township  (Db.  T.), 

Dunkard  Coal  group, 

Dmikark  creek, 

Dunlap's  creek, 

Easton's  (Mr.)  pit, 

Eberhart's  (Mr.)  clay-pit;  house,  

Edgar  Thompson  steel  works, 

Eicher's  (Mr.)  pit, 

Elizabeth, 

Elk  Lick  L.  S.  = ? Green  FossHiferous  limestone,  . 
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301 

124 

74,206 

165 

241 

237 

159,163 

308 

97 

294 

89 

45,87 

21 

168 

112 

72 

52 

275 

285 

65 

265 

262 

58 

13 

96 

157 

77,78,96 

102,109,112 

70 

148 

203 

265 

117 

1,120 

258 

3 

109 

56,96,203 

48,210,223,230,230,279 

53 

226 

96 


277 

257 

62 

253 

74 

112 

297 

24 
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Elk  Lick  Coal  bed,  described, 21 

in  Ligonier  T 131,139,143,148 

in  Stewart  T.  (?), 91 

in  Springfield  T 113 

in  Wharton  T 67 

Elk  rock, 97 

Elliott’s  Mill, 67 

Enos’  (Mr.)  pit, 146 

]£rror  in  K respecting  the  Bulger  axis,  264 

in  K respeting  the  Claysville  axis, 265 

in  K respecting  tlie  Washington  axis, 265 

in  K and  KK  respecting  the  Elk  Lick  coal  bed, 21 

in  KK  respecting  the  Mt.  Savage  C.  B 44 

in  KK  respecting  the  Piedmont  S.  S 44 

in  KK  resj^ecting  the  Upper  Freeport  C.  B 121 

in  Report  of  1858  respecting  the  Redstone  C.  B 15 

Fairchance  furnace, 202,212,224 

Fairchance  Iron  Company, 206,211,224 

Fairfield  furnace, 202 

Fairfield  Township, ‘ 153 

Farmington, 2,24,25,72 

Fayette  County  axis  (=Saltsburg  axis), 265 

Fayette  furnace, 31,38,51,110,112,191,207 

Fayette  Springs, 40,70,242 

Felger  road, 39,119,125 

Ferriferous  L.  S.  of  Rep.  1858  represented  by  a grit, 41 

F.  II.  Oliphant  introduced  heated  blast, 212 

introduced  use  of  coke, 212 

Finley  furnace  (=Breakneck  furnace),  206 

Fireclays,  248 

Fireclay  on  fifth  river  terrace, 253 

Fireclay  above  the  Philson  C.  B 117 

above  the  Clarion  C.  B 94 

under  the  Clarion  C.  B 43,146,162 

below  the  Lower  Freeport  C.  B., Ill 

Firestone,  74 

First  bar  of  iron  rolled,  1817, 211 

Fisher’s  (Mr.)  pit, 66 

Fishpot  Limestone, 15,152 

Flanagan’s  (Mr.)  pit,  63 

Fontaine  (Prof.  W.  M.), 270 

Forbes  road, 138 

Forest  growth, 184 

Fort  Pitt  station, 272 

Fossils,  lists  of, 309 

Foster  mine, 270,298,299 

Fountain  furnace, 118,207 

Four-mile  run, 21,24,117,127,147,148 

Franklin  Institute, 212 

Frazer  (Prof.  R.,  jr.),  285,295 

Freeman  (Mr.), 205 
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Freeman  (J.)  pit;  quarry, 122,124 

Freeport  L.  S.  (=U.  Freeport  limestone)  described, 33 

in  Fiiirfield  T 155,163,165 

in  Henry  Clay  T 64 

in  Ligonier  T 149 

in  INIt.  Pleasant  T 123 

in  Stewart  T 84,88,91,93,96 

in  St.  Clair  T 176,177 

in  Salt  Lick  T 116 

in  Springfield  T 109,113 

in  Wharton  T 65,66 

Freeport  Sandstone  (=L.  Freeport  S.  S.)  described, 37 

in  Stewart  T.  85,86,94 

in  Wharton  T 65,70 

Frost’s  station, 229 

Furnace  run  of  Ligonier, 143,144,203 

Gallentine’s  (Mr.)  pit, 114 

Geographical  names,  advantages  of, 11 

Genth  (Prof.  F.  A.), 243 

George’s  creek, 56,253,256 

Georgetown, 289 

Gibbon’s  Glade  run, 5,61 

Gibson  (Joshua), 203 

Gibson  (T.  & J.), 206 

Girard  estate, 285 

Glacial  drift  absent  from  district, 251 

“Glades,” 6,260 

Glass-sand, 250,253 

Graham  (R.  M.), 140,142,167,214 

Great  Kanawha  river,  270,285,295 

Great  Limestone, 14,167 

Greenbrier  river, 12 

Greenbrier  series=Umbral  series, 12 

Greenfield, 281 

Green  Fossiliferous  Limestone, 21,67,131,138 

Greenough  (Mr.), 287 

Greensboro’, 248,253 

Greensburg, 179,189,259 

Grmdstone  rock, 69,151 

Grosses  run, 5^30 

Hagerty’s  (Mr.)  house;  hill, 61,62 

Haight’s  (Mr.)  house, 109 

Hale,  Gallaglier  and  Reed, 208 

Hall  (L.  C.), 134,135,209 

Hall  (Robert)  farm,  coal-pits  and  quarry, 134,136,137,191 

Hall’s  run, 02 

Hampden  forge, 203 

Hannah  furnace, 

Hanna’s  run, hq 

Harman’s  (Mr.)  pit,  . .■ 120 

Harper’s  Ferry, 033 
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Hartman’s  (Dr.)  pit, 167,168 

Harvey’s  Five-points, 307 

Hanger’s  (Mr.)  pit,  166,168 

Hawksbury, 289 

Hayden  (John), 202,203,204,210 

Haydentown,  203 

Hay’s  station, 273 

Hendrick’s  run, 33,164 

Henry  Clay  Township, 61 

Hermitage  furnace, 204 

Hillsborough, 258 

Hillsview  furnace, 209 

Hoggsett,  Watt  & Co 229 

Holkar  (John) 202 

Hoover  (Mr.), 170 

Hope  furnace, 230 

Horsebacks, 300 

Howard's  (Mr.)  quarry, 120 

Howell  (Mr.), 289 

Huckleberry  ridge, 180 

Hull’s  Mill, 175 

Huston  (J.), 204 

Ice’s  ferry, 252 

Indian  Creek, 30,40,108,114,205 

Interval  varies  between  Freeport  coal  beds, 36 

between  Lower  Freeport  and  Upper  Kittanning  C.  B 38 

between  Mammoth  and  Buck  Mt.  C.  B 287 

between  C.  B.  VIII  and  C.  B.  IX, 289 

between  C.  B.  YIII  and  C.  B.  X, 290 

betw'cen  Blue  Flats  and  Thick  C.  B 295 

betw'een  Thick  and  Bottom  C.  B 295 

betw'een  Redstone  L.  S.  and  Pittsburg  C.  B 16 

Iron  ore  in  Bolivar  fireclay, 89,160 

above  Morgantowm  S.  S • 140 

under  Lower  Kittanning  C.  B 112 

Irwin  station,  194,297 

Isaac  Meason  erected  rolling-mill,  1816,  211 

Jacksonville, 259 

Jacob’s  creek, 183,205 

Jameson’s  (J.  A.)  salt  wells, 244 

Jim’s  run, 81,94 

John  Hayden  makes  first  wrought  iron, 202 

John  (Mr.)  pit, 93,97 

Johnston  & McClurg  (Messrs.), 205 

Johnstown, 230 

Johnstown  iron  ore, 84,93,94,116,163,175,215 

Johnstown  pike, 140,204 

Jolleytow'n,  278,305 

Jonathan's  run, • . . 24,50,89 

Jones’  jMills, 1,120 

Jones  (R.), 205 
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Jakes  (Prof.), 

Kaine  (Daniel), 

Keffer’s  (Mr.)  pit, 

Kennedy’s  (Mr.)  pit, 

Keyser’s  (Mr.)  pit, 

King  (Clarence), 

King  (Dr.),  

Kingwood  axis, 

Knox’s  (Mr.)  pit,  

Kooser’s  (E.)  house, 

Kountz’s  (Mr.)  pit, 

Krepps%dlle, 

Lacolle  station, 

Larimer  station, 

Latrobe, 

Latrobe  and  Ligonier  R.  R.  . 
Laugbery’s  (Mr.)  pit,  .... 

Laughlin.stown, 

Laurel  Hill  furnace  and  mines. 
Laurel  Hill  Millstone  grit,  . . 

Laurel  Hill  run, 

Laurel  ridge  axis, 

Laurel  run  in  Cook  T 

in  Dun  bard  T 
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288,295 

207,213 

143 

167 

120 

60 

308 

267 

. . ■ 151 

109 

166 

257 

170,307 

24,194 

260 

6,198 

144 

35,133 

29,34,51,163,175,177,178,208 

46 

25,31,175,177 

61,76,264,268 

125 

93 


in  Henry  Clay  T 64 

in  Ligonier  T 39,42,134 

in  St.  Clair  T 175,177 

in  Stewart  T 51,83 

in  Springfield  T 1,38,98,110 

Leacock’s  (Mr.)  house;  saw-mill, 125,126 

Lead, 240 

Lear’s  (Mr.)  property, 161 

Leechburg  gas  well, 244 

Lemon t furnace,  ....  123,137,200,210,224,226,228,235,237,238,239,256,279 

Lenhart’s  (Mrs.)  pit, 62 

Leonard’s  (J.)  pit, .84,90 

Lepidodendron, 161 

Lesley  (Prof.  J.  P.), 9,12,13,22,203,270 

Lesquereux  (Leo), 306 

Levels, 6 

Lewis  and  Squires  (Messrs.), 203 

Ligonier, 128,131,180,260 

Ligonier  synclinal, 1,208 

Ligonier  Township,  128 

Limestones, 245 

Line  ferry, 252 


Linn’s  run, 39,127,145 

Lists  of  fossils, 309 

Little  Pittsburg  Coal  bed, 19,130,148 

Little  Pittsburg  limestone  (=50  ft.  L.  S.), 19,129,140,148 

Little  Sandy  creek 5,30,61,65 
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Lockport,  1 > 154 , 156 , 162 , 205 

Locki^ort  furnace, 207 

London  Geological  Society, 288 

Lonther’s  (Mr.)  ore-pits, 165,166 

Lower  Barren  Series,  distribution,  10 ; general  section, 18 

section  in  Ligonier  T 129 

section  at  Connellstown, 107 

section  in  Wharton  T 72 

section  in  Somerset  county,  23 

Lower  Freeport  coal  bed,  described 35 

in  Cook  T 126 

in  Fan-field  T 155 , 161 

in  Ligonier  T • 135 

in  Stewart  T 85,90,92,94 

in  St.  Clair  T 173,176 

in  Springfield  T Ill 

in  Wharton  T 65 

Lower  Freeport  Limestone,  described, 36 

Lower  Kittanning  coal  bed,  described,  . . 39 

in  Cook  T 125,126,127 

in  Dunbar  T 119 

in  Fairfield  T 162 

in  Ligonier  T 137,145,146 


in  Stewart  T 

in  Salt  Lick  T 

in  Springfield  T 

in  Wharton  T 

Lower  Mauch  Chunk  Shales, 

Lower  Productive  Coal  series,  distribution 

Sections  of  L.  P.  C.  S 

Loyalhanna  creek, 

Loyalhanna  gap, . 

Lyon’s  (Mr.)  pit,  

Lytle’s  (Mr.)  pit, 

Mahanoy  City, 

Mahoning  Sandstone  described, 

in  Cook  T 

in  Fairfield  T 

in  Henry  Clay  T 

in  Stewart  T 

in  St.  Clair  T 

in  Springfield  T 

in  Wharton  T 

Manor  station, 

Mapletown,  

Marldej^sburg, 

Marmie  (Peter), 

Mary  Ann  furnace  (1)  and  (2), 

Matthial  & Cummins  (Messrs.), 

Mays’  (T.  B.)  ore  and  coal, 

McCartney’s  (Mr.)  pit, 


85,86,92,94 

. 116 

111,114 

65,68,70 

52,127,174 

11 

27,80,85,89,107,135,154,158,172 
....  22,31,49,52,54,124,128 

48,51 

125,191 

.166 

285 

27 

125 

154 

60,63 

84,89,94 

7,173,175 

110,114 

65,06,68,72 

194 

254 

03 

202 

202,203 

209 

123 

72 
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McClune’s  (Mr.)  pit, 1-7 

McClurg  (Mr.),  205 

McCreath  (A.  S.),  17,191,195,214,216,217,218,219,225,227,228,229,230,234,235, 
241,249. 

McCreath  (D.), 195,199,215 

McDowell  property, 159 

McElroy  (J.)  oil-boring  spring, 164,165,242 

McFarland  (Col.  J.)  pits 17,213 

McGill  (J.), 207 

Mcllvaine’s  Hill, 130,131 

McKane  (Mr.), 200 

McKeesport, 259 

McKeh^’s  (Mr.)  pit, 166 

McKennan  (T.  and  W.), 207 

Meadow  rim, 5,30,42,51,84 

Meason  (George), 206 

Meason  (Isaac), 203,206,211 

Meason  (Isaac,  jr.), 206 

Meason  (Genl.  Thos.), 206 

Mechanicsburg,  127,145 

Menshir’s  (J.)  property,  138 

Meyersdale, 260,294 

Meyers’  (Mr.)  pit, 151 

Meyers’  school-house, 15,139,152 

Mill  creek  of  Ligonier  T 2,4,24,139,152 ,204 


Mill  run, 

Miller’s  (Mr.)  pit, 

Miller,  Rogers  & Pauli  (Messrs.), 

Mineral  springs, 

Mississippi  river-valley, 

Mitchell  (M.)  quarry:  pit,  .... 
Mixtures  used  at  Lemont  furnace. 
Mixture  used  at  Oliphant’s  furnace, 

Mochabee  (Reuben), 

Monongahela  city, 

Monongahela  river, 

Montague’s  (Mr.)  pit, 

Moore’s  (P.)  pit, 

Moorfield,  

Morell  (Mr.), 

Morgantown, 

Morgantown  sandstone,  described, 

in  Donegal  T 

in  Ligonier  T 

in  Wharton  T 


. . . 108 
122 

...  206 

242 
. 194,284 
91,92,191 
. . .235 
...  234 
...  203 


. . 10,182 
....  61 
....  171 
...  .276 
....  230 
....  251 
....  20 
....  120 
131,141,148 
....  67 


Morris  Cross-roads,  256 

Morrison’s  (J.)  house, 78 

Mt.  Savage  coal  bed,  described, 45 

in  Stewart  T 79,87,95 

in  Wharton  T 68,73 

Mountain  limestone,  described, 51 
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Mountain  limestone — Continued. 

in  Cook  T 126 , 127 

in  Fairfield  T 157 

in  Mt.  Pleasant  T 124 

in  Stewart  T 83 

in  Springfield  T 109,112 

in  Wharton  T 69,76 

Moyes’  (Mr.)  pit,  62 

Mt,  Hope  furnace, 209 

Mt.  Pleasant  furnace, 205 

Mt.  Pleastint  Township, 121 

Mt.  Pleasant,  200 

Muddy  creek, 254,305 

Murphy’s  mill, 142 

National  road, 25,49,56,59,72,257,260 

National  Tube  works,  244 

Natural  gas, 244 

Negro  Mountain, 264 

Neil’s  (T.)  quarry, 163 

Ncuropicris,  . 161 

Newburg,  268 

New  Castle  coal-field, 288 

New  Derry, 179 

New  Florence 51,109,171 ,175 

New  Geneva, 248,253 

New  Laurel  furnace, 97,207 

New  Salem,  259 

Newton  (Prof.  H.), 290 

New  York  City, 78 

New  York  and  Cleveland  Gas  Coal  Company, 193 

Nicely’s  mill  and  pit, 149 

Nicholson  (J.), 202 

Nickel 241 

Nicolay’s  (Mr.)  house, 91 

Nineveh-synclinal, 171,277 

Nomendature, 9 

Northwestern  pike, 269 

Oakdale  station,  273 

Oak  Grove  furnace, 131,140,209 

O’Hara  (Genl.),  205 

Ohiopyle  falls, 24,28,30,45,50,76,79 

Ohiopyle  and  Springfield  road, 94 

Ohio  river, 194 

Oil-break,  270,302 

Old  clay  pike, 51 

Old  Laurel  fiLrnace, 97,203 

Oliphant  Bros 202,204,210,211 

Oliphant  (F.  H.) 202,204,205,207,208,210,211,212,213,219,233 

Oliphant’s  furnace, 74,210,224,228 

Outlets  to  market, 6,196 

Over-production  of  coal, 197 
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Owen  (Dr.  D.  D.)i 

Painter  (Col.  I.),  salt  wells,  . . . . 

Panhandle  R.  R 

Partings  in  coal  beds,  persistent,  . . 

Pauli,  Meason  & Matthiat, 

Pauli  (Janies)  & Sons, 

Paxson  (Samuel), 

Pearse  (J.  B.), 

Penn  Gas  Coal  Company,  . . . . . 

Penn  station, 

Pennsylvania  canal,  ' 

Pennsylvania  R.  R 

Perryopolis,  

Peters’  creek, 

Peters’  creek  axis, 

Petroleum, 

Petroleum  wells  on  anticlinal  crests, 
Philson  coal  bed,  described,  . . . . 

in  Cook  T 

in  Donegal  T 


in  Fairfield  T.  . 
in  Henry  Clay  T, 
in  Ligonier  T.  . 
in  Stewart  T.  . . 
in  St.  Clair  T.  . . 
in  Springfield  T. 
in  Wharton  T.  . 
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244 

, ^ ~ 272 

283 

206 

207 

203 

202,203,210,213 

194 

194 

156,157 

6,24,25,32,36,49,154,169,188,276 

259 

255 

265 

243 

244 

26 

125,127 

117,120 

164 

63 

132,139,142,143,145,149 

91 

170,171 

109,110,114,115 

73 


Piedmont  sandstone, 45,68,73,79,80,87 

Pike  run, 258 

Pinhook  axis, 264,266 

Pittsburgh, 10,106,194,197 

Pittsburgh  coal  bed,  described 17 

in  Ligonier  T 139,150,151,153 

in  Fairfield  T 107,168,109 

its  variations  of  in  the  Blairsville  trough,  200 

Plant  beds, 305,300 

Platt  coal  bed  (?), 24,62 

Platt  (F.  and  W.  G.), 19,20,21,171 

Platt,  (W.  G.), 21,23,154,155,173,270 

Pocohontas  county,  of  W.  Va 12 

Pocono  (Vespertine)  sandstone,  described, 13,54 

in  Dunbar  T 96 

in  Stewart  T 77 

in  St.  Clair  T 175 

in  Springfield  T 100,101,109,112 

in  Wharton  T 70,74,76 

Polesworth,  289 

Pollock’s  (Mr.)  pit, 153 

Poplar  run,  of  Sp.  T 115 

Potter  (G.)  ; pit, 85-192 

Potter  (Mr.)  ; (S.)  ; pit, 84,191 
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Potter  (Prof.  TV.  B.),  

Pottsville  (Serai)  conglomerate,  described, 

in  Dunbar  T 

in  Fairfield  T 

in  Henry  Clay  T 

in  Ligonier  T 

in  Mt.  Pleasant  T 

in  St.  Clair  T 

in  Springfield  T 

in  Wliarton  T 

Powder  Mill  run  (C.  T.)  (S.  C.  T.),  . . . 

Presbyterian  church,  

Preston  axis, 

Price  coal  bed, 

Prink ey’s  (Silas)  pit, 

Probst  (John), 

Pumpkin  flood, 

Pumpkin  run, 

Pursley  creek, 

Quality  of  Pittsburgh  iron  ores, 

Ramsay’s  (Mr.)  pit, 

Record  of  Waterford  oil-boring, 

New  Florence  oil-boring, 

Rector’s  (Jesse)  pits, 

Redstone  coal  bed, 

Redstone  creek, 

Redstone  furnace, 

Redstone  limestone, 

Reid’s  (Mr.)  pit, 

Rich  Mountain, 

Rider  coal  bed  (to  Pittsburgh),  

Ringwood  mines, 

River  terraces  described, 

Robb’s  (Mr.)  pit, 

Robbins’  mill, 

Rock  run, 

Rogers’  (Mrs.)  house, 

Rogers  (Prof.  11.  D.), 

Rogers  (Prof.  W.B.), 

Rogers,  Linton  & Miller, 

Rose’s  (A.  J. ) pit, 

Ross  furnace, 

Ross  (Mr.)  pit, 

Rush’s  (J.)  i)it, 

Salisbury  basin, 

Salt, 

Salt  Lick  Township, 

Salt-wells  on  anticlinal  crests, 

Saltsburg  axis, 

Saltsburg  Coal  Company,  

Saltsburg  sandstone,  described 
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230,237 

12,  44 

97 
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62,  64 

134,147 

121 

174,177 

98,109 

....  65,67,68,  75 
....  125;  175,177 

73 

267 

24 

109 

203 

205 

255 

305 

226 

168 

141 
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127,145 

15 

51,58,183,204,255,256 

204 

16,152,168 

64 

270 

16,153,168 

232 


262 

153 

127 

75 

Ill 

. . . .9,10,11,285 
10,267,268,209,270 

207 

115 

163,206 

149 

92 

10,19,  20 

243 

97,115 

244 

. . . . 11,264,266 

195 

22 


I^STDEX. 


KKK.  327 


Page. 

Saltsburg  sandstone — Continued, 

in  Dunbar  T . ■ . . . 97 

in  Stewart  T 84,88,  91 

in  Springfield  T • . . . 114 

in  Wharton  T 73 

Sand-works, 107 

Schultz’s  (Mr.)  pit, 114 

Scott’s  (Montgomery)  house-pits,  117,118 

Scottdale, 183 

Seaton’s  (H.)  (T.)  pits=quarry, 17,66,131,140,150 

Seaton  road, 67 ,258 

Sewelsville,  •.  ...  275 

Sewickley  coal  bed,  • . . . 15 

Sewickley  creek, 194,200 

Shamokin, 286 

Shannon’s  run, 170 

Sharon  coal  group,  described,  49 

in  Henry  Clay  T 63 

in  Mt.  Pleasant  T 123 

in  Stewart  T 80,81,82,83 

in  St.  Clair  T 177 

in  Springfield  T 99,112 

Shawley’s  (J.)  quarry, 126 

Shefl'ield  Steel  Works, 274 

Shenandoah, 285 

Shepard  property, 65 

Shifting  of  Chestnut  ridge, 266 

Shinbone  alley,  30,65 

Shute’s  run, 51,58,206 

Silicious  limestone  described, 52 

in  Connells.  T 106 

in  Stewart  T 76,83 

in  St.  Clair  T 174 

in  Springfield  T 112 

in  Wharton  T 67,71 

Silver, 240 

Skinner’s  run, 95 

Slocum’s  (.T.)  coal, 195 

Smalley’s  spring  run,  90 

Smith’s  (Mr.)  p)its  and  quarry, 130,169 

Smithfield, 256 

Smithfield  (Ohio), 289,294 

Snider’s  (Mr.)  pit, 73 

Snyder’s  (Mr.)  pit, 125 

Snyder’srun, 166 

Somerfield, 63 

Sowder’s  (Mr.)  pit,  159 

Spark’s  (Mr.)  pit;  tannery, 115 

Spiri/cr  planoconvexus, 138 

Spirorbis  carbonaria, 116 

Springfield,  22,25,31,113 
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Springfield  mines, 28,99 

Springfield  station, 99 

Springfield  Township, 97 

Springhill  furnace, ....  205,258 

Stahl’s  (Mr.)  pit, 116 

Stahlstown,  147,260 

Stair’s  (Jesse)  pit, 122 

Star  furnace, 230 

Statistics  of  furnace, 223,224 

Staunton  and  Parkersburg  pike, , 267 

St.  Clair  (Genl.  A.), 204 

St.  Clair  Township, 169 

St.  Jolm!s  furnace, 108,205 

Stewart  (A.), 92,208 

Stewart  (D.  S.), 90,208 

Stewartstown  benches, 251,252 

Stewarton, 98,306 

Stewart  Township, 76 

Stigmaria  clay,  96 

Stillwater  creek, 275 

Stockton  (Mr.), 101 

Stone  House  hotel,  ...  73 

Stone  school-house, 91 

Stoystown, 6 

Stull’s  house,  run, 95,94 

Sugar-loaf  mountain 47,83,268 

Summit  House, 56 

Supply  of  water, 182 

Surface  features  of  Ligonier  Valley, 3 

Swamps  in  coal  mines, 300 

“ Swamp  clay”  on  river  terrace, . . .254 

Swank’s  (Mr.)  pit,  . 107 

“ Swells”  of  underclay,  300 

Synclinals  at  Bailey’s  Point, 81 

Tamworth, 289 

Task’s  (Mr.)  quarry, 152 

Taylor’s  (C.  W.)  salt  wells, 244 

Ten-mile  creek, 255 ,277 

Terraces  near  Ligonier, 147 

Tharp  (R.)  pit, 90 

Thompson’s  run, 307 

Timber,  184 

Tissue’s  (Mr.)  pit, 64,95 

Totten’s  (Mr.)  house,  91 

Townsend  (A.)  coal, 195 

Transported  fragments  absent  from  upper  benches, 262 

Trevor  <fe  Slater  (Mes.srs.), 205 

Trimble’s  (Mr.)  property, 163 

Tub-mill  creek  (Fairfield  T.), 3,24,31,32,58,158 

Tub-mill  run  (Henry  Clay  T.),  63 

Turkey  Nest, 55,56 


Lia)EX, 


KKK.  329 


Page. 

TumbuU  (W.), 202 

Turtle  creek, 197 ,262 

Tygart’s  Valley  axis, 269 

Tygart’s  Valley  river, 267 ,270 

Ombral  ore  group,  described, 50 

in  Mt.  Pleasant  T 123 

in  Stewart  T 81,82,83 

in  St.  Clair  T 177 

in  Springfield  T . 112 

in  Wharton  T 69,71,73,74,75 

Umbral  rocks  (=Mauch  Chunk  Shales),  described, 12,47 

Sections  of  Umbral  rocks, 100,106,156,172,174 

400'  in  Henry  Clay  T 64 

350'  in  Wharton  T 73 

Union  furnace  (=Dunbar,) 203,212 

Unlontown,  55,183,200,256,294 

Uniontown  Limestone, 14 

Upper  Barren  series, 10 

Upper  Benches,  horizontal, 261 

Upper  Freeport  Coal  Bed,  described, 29 

in  Cook  T 7 125,126,127 

in  Donegal  T 118,119,120 

in  Dunbar  T 97 

in  Fairfield  T 154,159,163,165,166 

in  Henry  Clay  T 60,61,62,63 

in  Ligonier  T 128,132,134,142,145,149 

in  Mt.  Pleasant  T 122 

in  Stewart  T 84,88,89,92,93,94,96 

in  St.  Clair  T 173,176 

in  Salt  Lick  T 115,116 

in  Springfield  T 109,110,112,114,115 

in  Wharton  T 65,66,67,72,74 

Upper  Kittanning  Coal  bed,  described, 38 

in  Cook  T 125 

in  Fairfield  T 161 

in  Ligonier  T 133,135,136,145 

in  St.  Clair  T 176,177 

Upper  Kittanning  Limestone,  described, 38 

replaced  by  ferriferous  shale,  111,136,143,145 

in  Cook  T 125,126 

in  Donegal  T 119 

in  Fairfield  T 155,161 

in  Ligonier  T 136,143 

in  Springfield  T 111,114 

Upper  limit  of  transported  fragments, 263 

Upper  Mauch  Chunk  Shales,  described, 49 

in  Connells.  T.  106 

in  Fairfield  T 

in  Henry  Clay  T 

in  Ligonier  T 

in  Stewart  T 80,81,82,83 
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Upper  Mauch  Chunk  Shales — Continued. 

in  Springfield  T - 98,109 

Upper  Middletown,  256 

Upper  Productive  Coal  Series,  described, 10,14 

Value  of  Iron  ores  of  Ligonier  Valley, 220 

Van  Sickle’s  (J.)  ijit,  63 

Variations  of  the  limestones, 282 

in  the  thickness  of  the  Washington  Group, 291 

in  the  thickness  of  the  Upper  Productive  Coal  Series, 292 

in  the  thickness  of  the  Lower  Productive  Coal  Series, 295 

in  the  thickness  of  the  Pottsville  Conglomerate, 295 

in  the  thickness  of  the  Jolleytown  Coal  bed,  . . 285 

in  the  thickness  of  the  Sewioldey  Coal  bed, 284 

in  the  thickness  of  the  Uniontown  Coal  bed, , 284 

in  the  thickness  of  the  Mammoth  Coal  bed,  . . 285 

in  the  thickness  of  the  Coalburg  Coal  bed, 285 

in  the  thickness  of  the  Thick  coal  bed, 288 

in  the  thickness  of  the  Bottom  Coal  bed, 289 

Vernon  mines, , 227 

Viaduct  axis, 264 

Victor  Hollow, 66,240 

Victor  (Mr.), 204 

Walker’s  Station,  272 

Warwickshire  coal-field, 289 

Washington, 258,281,294,305,307 

Washington  axis  (=Brady’s  Bend  axis), 264 

Washington  furnace, 134,138,139,144,205 

Washington  Navy-yard, 233 

Waterford;  road, 141;  135,136 

Water  power, 182 

Wayne  (Genl.), 203 

Waynesburg  anticlinal  axis, 11,264,266 

synclinal  axis, 277 

Weaver’s  grist  mill;  pit, 125, 126; 94, 126 

Weller’s  (Mr.)  pit,  148 

West  Fairfield, 163 

West  Fork  of  Monongahela  river, 267 

Westmoreland  Coal  Co 194,297 


Westmoreland  furnace. 
West  Newton;  pike,  . 

Weston, 

Wharton  Furnace,  . . 
AVharton  Township,  . 

Wheeling, 

White  (Dr.  C.  A.),  . . 
White  (Gen’l  Foster), 
White  (Prof.  I.  C.),  . 
Whitely  Creek,  .... 
White  Oak  run,  .... 
White  Rock  station,  . 
White’s  run, 
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194,205,  6 

267,269 

20,34,45,50,67,69,71,208,213 

. 65 

281 

193 

207 

49,52,56,265,278 

254,284 

39,124 

107 

160,166 
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74 

Williams’  (Mr.)  pit, 

109 

Wtakelmann  (Mr.), 

Woods,  Strader  & Co., 

297 

. . 230 

Ill 

Wurtz  (Samuel), 

203 

Youghiogheny  gaps, 

10,48,58,59,  77 

194 

Youghiogheny  river, 

53,76,98,182,259 

Young  (Chas.  A.), 

243 

Zimmerman’s  nm, 

21,138 

240 
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